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Jon have taken in examining the Papers I ſent to an, for 
that Purps ſe, "You will now find the Number of Lines 
in ſeveral Places con de aby fert; becauſe 1 find it a ifcult | 
to convey neo Can enceptions 7. Things to others, with that Conci/e- 
10% I at fer intended, ar which reg muire a Method of thinking 
entirely di different "from that aobich, 2 bas become habitual 
to them ; but I muſt have been tedious, if Thad nit En fame 
Steps to be fupphied' by the Reader. Fur the ſame Reaſon, I have 
wt followed a Method ſrictiy mathematical, but fuch as Ithought 
would more eaftly' lead the Mind of the Reader, ftep by Hep, into 
the ſame Conceptions" have.” An adequate lia of any cum- 
flicated' Matter 'taimot at once be formed 3. and therefore the © 
Difficulties wobich'niay antf6\ in the f Steps," cannot be eafily | 
removed, till the Cinception of the whole Matter it cleared up 
bty o going eds 1 "0, likewiſe, is . e talen 


differen, 


"oo, ». f* 
2 2 * Axl . 


The Defign of theſe Ns 0 . hard, that I . 
all the bak yes * the Warld, to be diffident of myſelf. To _ | 
ta ef differ ent fam theſe. of, all . 
F. % me; ee 1h Ca of Gravil 771 
tation, afier all the great Men in Philoſophy have failed, and 4. 
| after Sir Is aac NewTon flop /bort, as at an Enquiry wt / 
furmountable by his Sapacity, ewhich bad diſcovered fo many ll /f 
| WWanders : When I collidet hi 1-haff N to fear, that i © 
 #his Attempt wwill not only be blamed, as bold and ra, but will be thi, 
| dook'd on as ſo vain and fooliſh, as not to'deſerve a Reading, or | *** 
a Confederation, However, after having for a confiderablt 
Time revolved it in my Mind, and conſidered every Objedtion 
which occurr'd to me, with all the Care and Inari alli that ! 
am capable of, the Truth, of, th the Principles which 1 1 advance 
il appear. with 1 much Toi uidence to me, that T can wb Jody 
doubt of their Certginty., Though 1 m may not þrg Henk „% batt 
acquired a per fect and adequate . We Y treat „ er 
that Ibex, fallin es the bell. e omveying in other 
the Conceptions which [ hav fs me. elf, Ras th 15 e 1h 
Force: of the Evidence on 14 ind, is 405 28 rs i t 7 hp 
Lee after the Sun ig up 7 t cloudy Weather: r Fit 
F the Subject of the falhewing Sheets; uf r g moe Fi j 


Corio), in an obre; Point. it will even as ſuch _ 
fer formet ) be very acctptab/s tu curions Men ; but it. has, lite 
ie gene in mr, a Froſpect f great\ Improvement" in s all th 
al Seiencet- in human. Life: 1 expect that not anh Sir las 


Newton. Theorems, in bir Principia, gx. ö br. explained 8 nut 
vaſtly fran theſe Pridcipler, auirbout the. Albans, of the Conf the 
Sea B, thus mare ef}. and certain Methods may. be. 1 ach 


D * the Orbit of Ved faxes and even 12d the Mo 
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at. that: Purpoſe, than can be dane 
fromeorher Phincipless) Of ho preat'Confoquence this may be in 
Crgraphy um Nacvigetlonz they beſt: know, <oho think that ith 
Method for #4/covering- Long itade at Sea, cant ſucceed; till the 
Moos Plact tan be.determined ot all Timer abi ſufficient Exact 


neſs. It gives me likewiſe a Pro of : Improvement-in feurral 


„ hand. cd 


Truth, and the Uſefulnsſs of the Subject of the following Sheets, 
as they appear, 44 .ag, will gain a favourable Canſtruction 
of my Intention in printing only fo many Copies of them, as may be 
ſufficient to ſubmit my Thoughts to the Examination of the Learned, 


wc WW i. - 
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this Subj, ef, but according to the Reception theſe Sheets Gall 
have 0 proper Fudges. 


[ have likewiſe anther Reajon for my printing in the Manner 
Jad, at as/ 1 think tbaſa Diſcoveries certain and uftful, I 


S * & 


I would not have them loft to the World: 1 am grown old ; 1 am 
ct Wl not ſo much at Eaſe as is neceſſary to proſecute ſuch Studies to any 
1 Length, and 1 want many Things neceſſary for this Purpoſe : 
d Theſe, then, may ſerve as Hints to others much greater Abili- 
or Wl ties than I can pretend to: And though what 1 have done; be 
+: Wl not ſufficient to Jet the Truth in a char Light ; others may be 
able to clear it of thoſe Obſcurities, that I have not been able to 
oy: WW remove. I bade already gone fo far, as to apply theſe Principles 
os ſeveral Phenomena and Caſes in Gravitation: But I Gall 
if MW op fort in this Publication, with finiſhing the Sheet, where the 


Explication- of Gravitation in general, ends; till I hall know 


me 10 proceed. 


acknowledge your K i examining and making Remarks 
on is 6 . 9 en: Thut 4 theſe "Re? have any 


ater Parts of Phylics. Upon the Whole then, the Eviaence of 


and without, any De/p. of troubling the World any further on 


the T udgment of others wand then, if I find it will be accep- 
table, I may IG as x4 as * To and f Capacity Gall allow 


"Nw? Sir, * ey Jab /6- my. printing. 
the followitts Sheets 5 £1 Shop you wi alle me publickly io 
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vi. DEDICATION, 
Merit to preſerve themſelves from Oblivion ; they may continue 

10 our Children, the Memory of the Friendſhip that has for many 

| Tears ſubſilled between us; and that I may have the Pleaſure 
while alive, of fancying, that if any hereafter Gall think of 

my Name, they will at the ſame Time believe, that Ieuer was, 

as I now am, with great Efleem, | N 


| ' Your moſt affectionate Friend, 


| my and moſt humble Servant, 
CADWALLADER COLDEN, 


Coldingham, in the 
Province of New-Tork, 
December 10th, 1745. 
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: 5 G% N 1 Thing is ſaid to be Extended, or ; 
ECNYs Extenſion is an Eſſential Property of that 
Thing, when we cannot conceive it 1 
out Limits, or Bounds, or Shape; | 
when we cannot form any Conception of 
it, without perceiving at the ſame Time, 
= that it is capable of being greater or 
ſmaller ; capable of Addition or Diviſion, as conſiſting of Parts, 
or as being diviſible into Parts : For that Property is Edential 
to any Thing, without which we cannot form any Conchptiva 
of that Thing. Therefore, 
2. Every Thing conceived as Quantity, is Extended. 
5 A Thing is ſaid to be Inpenetrabli, when it 3 every 
Thing elſe from the Space which it occupies. Every Thing, 
which we conceive. as diſtin from another, neceffarily includes 
this Property : For the Moment that we ſuppoſe, that two 
Things abſolutely occupy the ſame Space, all Piſtinction ceaſes 
in our Conception of them; and therefore the one or other, as 
to us, becomes a Ye. or That of which we have no 
Conception. : 
4. Every Thing which is conceived as Extended and 
Inpenetrable, I call Matter. | 
5. Then if Matter be taken in this large Senſe of the Word, 
which, I think; is the common Acceptation of it, we muſt allow 
that there are different Kinds or Species of Matter, diſtinguiſh'd 
by manifeſt Eſſential: Properties, - peculiar to each — and 
inconſiſtent with the Eſſential Properties of the others; nen | 
I propoſe to ſhow mote nnn ani 3H 
| 6 ne. 
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Way: But Reſiſtance oppoſes Motion equally in all DireRtions; 


4 5 371 Oy * 5 * 7 
A n * * 0 
= 7 e 2 24 * + 
5 — g q - of n 9 
; j * 
„ s 


6. There is ſome Thing endowed with a certain kind « 
Force or Power, by Which it reſiſts every Alteration of it 
preſent State, whether it be in Motion or at Reſt : This i; 
commonly called, the Powpr of Refftancy, and by Sir Isaac 
Newron, Vis Inertiz. There can be no Doubt of ſomething 
| potting this Property, or that is endowed with this Power or 

; for it is ſo generally obſerved in'eviery Thing, which 

is the Object of our Senſations, that; this Power is generally 
attributed to all Matter: But how truely this is done, will 
better appear after we have conſidered the Nature of this Power; 
which however will not be found eaſy for us to do, ſeparately 
from other Species of Matter; becauſe all the Ideas we form of 
| Power, or Force, or of Action, are generally taken from Matter 
in Motion; and therefore we cannot eafily conceive any Action 
without Motion: Yet it is evident, that Motion ought. by no 
Means to enter into our Conception of this Power of Reſiſting. 

for it exerts its Force at Reſt as well as in Motion.” 


7. In order to form, an pdzguate Nation of this Power or 
Force, I ſpall obſerve, 1. Thaf this Power. gr F orcs eme 
proceed from a meer Want of Action; for the Powers of, Re- 
fiſting is ſometimes greater, at other times leſs. ; ſometimes it i 

able to reſiſt a greater Force, at other times only a leſs; but a 

meer Want can never be greater or lets ; jt is a Non - entity, and 
eannot be of any Quantity either great or ſmall; it can have no 

Power or Force; for it is a Negation of alt Power or Forer. . 
No kind of Motion can enter into the Conteption of the Mapper 
of Action in the Power; for in the Idea of Motion ve muſt 
conceive ſome kind of Tendency or Direct ion from one f lace or 
Point, towards another Place or Point; if then the Idea pf 
Keſiſting has any thing in common with Motion, it muſt oppoſe 

Motion more in one Dire&ion than in tnother, more when the 
Motion which it oppoſes is in an oppoſite Direction es che . 
_ xeQtion of Refiſtance, than when both Directions tend the. ſame 


therefore nothing of Motion can properly” enter into the Con- 
ceptionof it, 3. This Fower equally exetts itt Force uchether 
it be in Motion or at Reſt ; for when two: Quantities of :ths 
Reſiſting Power are different while at Ref, Ca at: 


ack while 1 25 i likew | 


od, e reſiſt moſt Op in Motion. 
e 
55 — it o ppoſes all other or Force 3 it does not 
deſtroy the oppoſite Power, but ,hy.0 Fe its Action 125 in 
he les {as will be ſhown after Vac tinnes the ER 

Action of the other Poyers, which would * 40 
W a can the =O ar Force of Refiſting 


fite Power r if this Power be e eſſe 
10 4 7 alt afterwa prove} 1 it cannot be 


of it 12. 


exerts Us FE gr-Attion i in all Directions 


for it, and every. Part of it, qually 8 x Si relifts or 18 = | 


ARiou of 1857 Powers, in Lait be app lied. | 
4 ID "Thing or Being which exerts this e or Force, is 


un Agent; it 16 f Printiple which adts of itſelf, withop 


otce,” Power of Agency of any other Thing; for, fine. 


whole Power br Force is exerted in oppoſing the ARtions 'of all 


other Power or | Foree, it Earinot receive its Power or Aa 
from that Which it oppoſes. Therefore, # 


"36.14 þ * 


8. The Thing endowed with the Power of Ne. 
Vis Inertie, is an Agent, ,or active e Fogr or For 
ſence, or "Being ; endowed Wich Aa certain ower or 
whereby it p ſts in its pr ent State, and oppo ſes or gef 
other Power that would change that State, e fo 
Motion dt at Reft ; oo ens, or 5 ers more 12 


there Wes 
leſs ine ffectual, the Aﬀ jon of A other Jy ** 1585 $. . Which 
Ale 


Force it Gert iy a Manner peculiar i ith 
wp, þ in T. Terios; 11 yet 7 are tp accuſtomed. to J. 


61 rce without A Contra- 


Motion 0. with 


all Ad, that And it ofa to EY of 
Action ot A gency in the = En 15 e * 
be an A or acting Prine > Ad 447 Acme 5-1 

9. This Power of, 8 Herter Yononlerdd 


us 2 2 Places, obſerved to 


be greater of leſo 3 it is ahh of being 
of Ca dt ia cdntambd! 


zented or leflendd ; 
within at or Limits, it 
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| a this Power. 


move it. But it muſt be . that in conſidering N 


(4) | 
That is, it is Extended. Indeed we can form no Conception of 


it, without e as exiſting within ſome Bounds or 
other ; and therefore tenſion is Effential to the 1 Agent ex. 


10. Again, it is impoſtble to. conceive this Power of Re 


fiſting, without ſuppoſing at the fame Time, that this Agent i 
 Impenetrable ; that no other Power can at the ſame Time poſleh 


the ſame Place 3. for as this Agent acts by reſiſting e Erb diver 
or Force; the Thing which it reſiſts muſt occupy 2 different 
Place, otherwiſe we, cannot conceive. the one as e 18 
other ; therefote Impenct/ability in an Effential Property of 

reſiſting Agent: And of Conſequence, ae 8 
11. The Agent endowed | with, Tok e ts 1. ver 


enen 


Foe of Th i 4 Dep Matter. 


cuſtomed to conſider in this Manner.” £208 
12. Nt is generally concluded; that mM fol of Reliſtancei j 


in Proportion to the Quantity of Matter reſiſting; becauſe ; 
greater Quantity of reſiſting Matter, requires a greater Force v 


reſiſting Mattef, there are two different Ways of conſidering i 
'as Quantity; either the Quantity e of Extenſion (its Ball) s or th 
Quantity of its Force ; When we ſay tuo Powers, producing ii 
ſame Effect are oP val, we then mean only as to the Quantity d 
Force; but two iFerent Quantities in Bulk may have the ſa 
Force: There may Wet be different Speries of this refiſtiq 
| Matter, in which the Proportions of their Force to their. Bul 
may be different; and, as theſe different Proportigns, may | 
infinite in Number, the different $ptties | of reſiſting Vatter m 
be infinitely different. No Expermient, which only determin 
the Force ho two different Agents te be equal, does, ifor-1 
Reaſon, determine that their Dull is ſo likewiſe; '* From 8 
Isaac Newron's Diſcovery of the inſinitely different" Speci 
1 it is poſſible ran 4 be as many different wor? 
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reſiſting Matter; and if there be, we may h 


— 


ope thats Method may 


of be diſcovered to demonſtrate this, Before Sir //aac's Diſcovery, . 
” W Light was univerſally thought to be Homogeneous ; and yet he- 
NY has fo clearly demonſtrated the Contrary, that none can doubt of 


ts being the very Reverſe, that it conſiſts of an infinite Variety: 
of Species: Could any Man have imagined, that this Diſcovery, 
de. which had avoided all the curious Reſearches of Philoſophers to 
15 his Day, was made by ſo ſimple and common a Contrivance, 


as a triangular Glaſs-Priſm? Glaſs and Priſms had been known, 
ih and in Uſe many Ages, and in all that Time it was never 


imagined that any ſuch Diſcovery could be made; who then, 
the can ſay what Diſcoveries may be made, when ſuch another 
tne Genius as Sir Iaec Newton's ſhall appear ip the World ?, 
7. 13. We daily obſerve, that ſome Things move, or paſs from 
one Place to another: The Power of Reſiſting is ſo verx 
Is different from that of Moving, that they can in no Manner be 
dea conceived as the Effects of the ſame Agent, or of the ſame 
1 Cauſe.” We every Day obſerve, that ſome Things in Motion, 
dboſe their Motion; that the ſame Things again, or other Things | 
1 at Reſt acquire Motion, and Things moving with ſmall Velocity 
acquire greater Velocity; this Motion then muſt either be by 
ſome Power, Force or Agency in the moving Thing it ſelf, or 
| it muſt be the Effect of ſome other Power without it: This 
e ocker Thing muſt be of itſelf an Agent, and has the Power f 
moving eſſential to it, or it muſt be put in Motion by a third 
Thing, and ſo on; we muſt then at laſt reſt in ſomething to 
dich the Power of Moving is eſſential, or we muſt allow that 
an Effect can be produced without a Cauſe: This Thing then 
which Motion is eſſential, which moves by its own natural 
dee, moſt be an Agent which has in aQtve Principle in 
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14. We every Day perceive different 


ai mel zh tant - 


ntities of Motion, 


or. its Force or Power ſometimes greater, ſometimes leſs, and we 
perceive it in different Places: We cannot then otherwiſe con- 
ceive it than as bounded; or of ſome S hape: i and as conſiſting af 
Parts 3 and therefote Extenſion is eſſen ia tocthe Idea theteof. 
We every Day likewiſe ſer: Reſiſting Matter put in Motion iy 

| this. Agent; therefore they muſt be . 0 


( | 60 } 

for otherwiſe woe cannot conceive the ono as Moving, the other 
as Reſiſting, neither can we otherwiſe'conceive them as diſtinct 
Beings, without diſtin Places; This "moving Agent, IG 
Thing endowed with the Power of Moving, is a 'Speci 
Matter. When we ſes a ſmall 5 park ren ſet a 
City all in a Blaze; can any Man imagine that there is no — 
Motion in all the Parts of the City, thus on Fire together, than 
there was in the firſt little Spark that began the Fire? That 
there is no more Power or Force in this prodigious Fire, 'than 
there was in the ſcaree diſtinguiſnable Spark which it? 
But if there be not ſuppoſed ſumething mixed in the Materiale 
of the City thus on Fire, Which has a Power ef moving of it 
ſelf ; all the prodigious Force of Motion in the City thus on 
Fire, muſt. be and in the fiſt little Spark which, began the 
Fire; for; Nothing can give what it has not. There are innu · 
merable other Phænomena, which evidently ſhow, that ſome 
Parts of Matter are ſelf : moying Agents, and which ever, move, 
unleſs hindered: by the ſuperior Force. of refiſting Matter; and 
that as ſoon as the reſiſting Power is by any. Means removed, the | 

elf. moving Matter immediately recovers its Motion,” | 
1. Since the reſiſting and moving Agents, are ſo very con- 
trary to each other in their Nature, reſiſting Motion and -ſelf- 
3 that it is impoſſible to conceive them as exiſting in the 
fame Thing, or that any one Thing can have both Power 
eſſential to it; we muſt then be very careful not to attribute 
theſe different Powers, and ineonſiſtent Modes of Action to 
the ſame Agent; which however, en Tae” n 3 
appear, is not eaſy for us to avoid. 


16. Su . 47 that two Quantities of che moying Ag Agent, or N mov 
two Particles of moving Matter (for both theſe” Expreſſiom Wand | 
fignify the ſame thing) move towards each other with the to m 

| came Force, in oppofite Directions, What will happen after their W Pow 

Meeting? If you ſay, that they will ſtop each other, and Pow 
remain at Reſt; I deny it; becauſe Motion never deſtrom ¶ doge. 
Motion, or leſſens it: It is the Property of refiſting: Matter only WF com 

. -to-ſtop, leſſen or rendes ineffectunl the Force of the moving i It is 

Matter. I ſhall aſt, hat is it in the oppoſite Motions whict I but « 
_ Ueſtroys Motion ? I you lay; dat it is their mutual/Reſiltance: WF any * 
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Ws, Moy y have no Reſiſtance. I have preved (7, 8, 13, 
14, 150 that the Power of Reſiſting and Moving, can ne a ö 


[ anſwer 


exiſt in the fame Agent; and therefore, two Particlezof moving 
Matter, cannot, in the proper 8enſe of the Word, reſiſt each 
other's-Motion: What then, you'll ſay, muſt happen aſtor the 
Meeting of theſe two oppoſite Mevers? They muſt eirher 
return Back, or go off together, or from each other in ſome 
Directiom or other: I domt at preſent enquire which of theſo 
will happen; all that I aſſett is, that Motion will not be leflened 
in this Cafe, in either one or the other, or in both taken together, 
the Change of Direction only ſeems a neceſſary: Conſequence _ 
of their Impenetrability. The Truth of this appears in the 
Meeting oſ two Quantities of Elaſtic Matter; the Motion in 
this Cafe is no way leflened by the oppoſite Motions; it muſt 
then be ſomething elſe chan Motion which ſeſſens or deſtroys it, = 
for Nothing deſtroys itfelf, or its own Force. | We muſt care- 
fully diſtinguiſh the Effects which are neceffiry Conſequences 
ef Impenetrability,' from thoſe which are che Conſequences or 
Effects of the reſiſting Agent; without this Care, we ſhall 
often run ourſelves into Confuſion, becauſe of a-faulty- Habit, 
which every one aequites of - confounding theſe very diſtinct 
Properties in Matter, Imponetrability and Reſiſtance; the 
Reaſon ef this is, that all our Ideas of Motion, are taken from 
es oe On e enen _ both n 


17. Suppoſe next, dbot two Quanjiries of Matter meet, th 
one of the Moving Agent, the Quan ofthe, Reſſting, what will | 
happen ? It the Mag & Power be greater, or equal ta the 
Ot Wmovin Power, it will Kop the Action of the moving — 
dns Wand both remain at reſt, tho the Force, or Engęavopr, or Power 
the to move ſtill remain j in the moving Pywer; but if the moving g 
cir W Power be greater or ſtronger than the reſiſting, then the moving 
und MW Power will ly loſe pe nd its Motion, and both will move 
0)! Wl together with e ndake Force of Motion: This becomes a 
nly compound Quantity, 7 wie both Motion and 7 8 
| . is nod my preſent guſineſr to p == this m We: They 

ut only tg eral > 7 two: rent gots, 
and ef cher fe Story of xi Ts 50 3 
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_,. 18. Again, Suppoſe that this united Quantity of the Moving 
and Reſiſting Agents, be by ſome Means ſeparated ; I ſay, that Kin 
the moving Matter will, the Moment after it is ſeperated from I in f 
the reſiſting Matter, recover its firſt and original Action of obſe 
moving, or its whole Motion: And the reſiſting Matter will 
continue its Motion in the ſame Manner, or with the ſame 
Velocity, it did while joined with the moving Matter; and this ther 
by its Power of Reſiſtance; for this Power or Force conſiſts in I and 
perſiſting in whatever State it is at any Time in, and in oppoſing WJ the 
all Change of that State. As the Degree of Velocity with x, 

which it moves, is the State in which every Part of that Quan. x 
tity of reſiſting Matter is in at the Time; the Force of refiſting 


all Change, or perſiſting in that State, in two different 5 — 
fo moving, will be as the Quantities themſelves; and in different 0. 
Quantities moving with different Velocities, as the Velocitiaf ** 
multiplied into the reſpective Quantities of Refiſtance, Thi * 
 Foxce is called Momentum, by Sit I1aac NE Mo, and in hf inet 
him rightly diſtinguiſhed from Motion; for it is plain, they 1 
ariſe from the Actions of Agents eſſentially different in thei * 
Nature and Manner of acting. It is likewiſe evident, that any po 
Quantity of reſiſting Matter, moving thus by Motion commu 95 
nicated to it, loſes the Whole or ſome Part of its Motion eve fray 
Time it meets with any other Quantity of reſiſting Matter, and 35 
never of itſelf recovers. that Motion again. The Laws of thi 45 
communicated Motion ¶ Momentum) being moſt common to out Gs, 

| Obſervation, are well deſcribed. by Philoſophers : But the Lauf 31 
by which the Primary Agents act, are little underſtood, tho! the) Th 
be truly the Cauſe of all the Phznomena in Nature, and there 40 
fore deſerve the Trouble of further Enguiry. _ ” + Gis 
19. But beſides theſe two Powers, the one reſiſting, oppolingſ in 

or ſuppreſling Motion, or any Alteration of its preſent State of 
the other a ſelf. moving Power, always changing or endeavour Po! 
ing to change its Place, by moving in ſome one Direction e eve 
other, there is a third Kind of Force or Power obſerved, bl eve 
which the Parts of this Thing. receive any Impreſſion or Aol anc 
from any other Agent, either the moving or reſiſting Agent I cor 
and by a kind of reacting Force communicates this Action to i one 

It 


11 


9 
Kind of Action as ſeems to proceed from a Center of every Patt, 
in ſtraight Lines to the Surface; and this Reaction is alway! 
obſerved to be equal to the Force impreſſed. As we take ow 
Idea of this Power from elaſtic Bodies, whoſe'Parts, if by any 


Force be compreſſed nearer, endeavour to recede' and reſtore 


themſelves with a Force equal to that which compreſſed them, 
and thereby equally preſs every Thing round them which oppoſes 


the reſtoring of them to'their firſt Situation, it is uſually called 


Flaflit' Force.” | © 1 ä 1 
4 x1 D3 og ld If Es n 41 l 
20. Now it is plain, that this Elaſtic or Expanſive Force 


cannot be the Effect of the Reſiſting Agent: For the whole 
Power of the reſiſting Agent is exerted in preſerving its preſent 


State, and oppoſing all Change; but the very Idea of this, includes 


a perpetual Endeavour of Change by Expanſion.:” Again, the 


Reſiſting Power is exerted in oppoſing, leſſening and rendering 


ineffeftual all Motion; but this Power, by its Reaction, preſerves 


the Motion impreſs'd upon it in its full Force, and only alters 
the Direction. Neither can it be the Effect of the Moving 
Power; ſor the moving Power exerts its Force only in one 
Direction; but this Power exerts its Force in all Direction 
from every Point. This then muſt be the Force or Power of an 


Agent eſſentially different from both the Reſiſting and Moving 


Agents; for the Effect of this Power cannot be produced by 
either of thoſe Agents ſingly, or by both jointly. The whole 
Manner of Action in this Agent is ſingular and peculiar to itſelf. 
This Power neither reſiſts nor moves, and exerts no Kind of 
Action of itſelf, without the Concurrence of ſome other Power; 


ſo that in the Abſence of other Powers, it muſt be conceived as 
in perfect Inaction. Its Power conſiſts in this, that every Part 


of it receives the Impreſſion or Action of any other contiguous 
Power, and by a Kind of Expanſion, or Elaſticity, or Reaction, 
every Part reflects or expands that Action which/jv received, in 


every Direction, in an oppoſite Ditection as well as in the direct, 


and thereby communicates it to the adjacent Paru. It mult be 
conceiyedas exiſting alternately in two different States ; the 
one of receiving, the other of reflecting, expanding or reacting: 
It reeeiveiin one Direction, and reflects in every Ditection: It 


has no Manner of acting peculiar to itſelf, independantly af the 


— 
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| Degree the Action of the Reſiſting. Power is communicated to] 
_ peculiar Action of Elaſtic Matter)''is-leflened : But the Moving 


Manner leſſen or weaken each others Action. For the ſame 
Reaſon, the Action of ſeveral Quantities of the ſame Power, 


Power, in the Direction oppoſite to the Direction of the Action 
which it reflects, is not negative to that Action, becauſe perfor- 


conceived as one continued Act, but as a great many repeated 


other Powers; but receives any Manner of Action, either that Bu. 
of the Reſiſting or Moving Power; and then, if this. Elaſtic ran 


Matter be ſuppoſed to fill the Space between any other Specie po, 


of Matter, by a Power peculiar to itſelf, communicates the pla 
Ag tion of the Que to the Other at a Diſtance, which otherwiſe ela 
could not be done; ſo that it is the general Medium by which I gra 
all Action is communicated to any. Diſtance from the actirg 
Power. This Power of Reaction and Reflecting an Farce oth 
impreſſed upon it, is the Power peculiar to this Species of Matter, 
and it <xerts this Power in a Manner ſimilar to the Manner of pa: 
acling of any other Power, from which it receives its Action. 


2. The Reſiſting Power is negative to every other Power, thi 


to the Elaſtic Power as well as the Moving: For Reſiſtance muſt | im; 
leſſen every other Action; and whatever leſſens or weakens any 
Adion, is negative to that Action. Therefore, in whatever 


any Patt or Particle of the Elaſtic Power, in the ſame Degree 
the Action of Reacting or Reflecting (Which is the proper and 


and Blaſtic Power being no Way negative to each other, in no 
acting in oppoſite Directions, are in their Directions negative to 


each other; becauſe it is impoſſible they both can at the ſame 
Time take their full Effedt: But the Reaction of the Haſtic 


metl at different Times; as is evident from the Idea of receiving 
and reflecting, Hence the Action of every Power. muſt not be 


Acts or momentaneous Vibrations; and that the Reaction of A 


the Elaſtic Power is in the Interval of theſe Acts or Vibrations. the 


This alternate Action and Reaction, or alternate Syſtole and 


Diaſtole, or undulating Vibration is particularly obierved by N an 


Sir Isaac N w Ton, in the Paſſage of Light through any 


22. This Expanſive or Elaſtie Force has been uſbally artri-Y in 
 bufedta the Shape of the Parts „ . 
0 1 — . 


(ir) 


They are e ſuppoſed to be Spiral Springs, like Watch-Springs : 
But why a ſpiral Shape, or any. Shape, or any Manner of ar- 
ranging the Parts of any Thing, ſhould give that Thing any 
Power which it had not before, is to me inconceivable. It is 
plain from common Obſervation, that no Shape can give an 
elaſtic Force to Lead ; a a Spiral of Lead is as little Elaſtic as a 
ſtraight Line of Lead. 


23. As we cannot conceive this Expanſive or Elaſtic n 
otherwiſe than as conſiſting of Parts, every one of which exerts | 
its reactive Force, as it were in Lines from the Center of every 
Part to its Surface, and every Part as acting upon all the ſur- 
rounding Parts, and acted upon by them; the Agent exerting 
this Force cannot be conceived otherwiſe than as extended and 
impenetrable; and therefore, that it is a Species of Matter. 


24. It follows then, from 1 8 Whole of what has been ſaid, | 
that theſe Species of Matter above deſcribed, are Agents or 


| 2 Principles; that each have a Power or Force peculiar to 


e differing from the others in its Eſſence and Manner of 
cting. Whether there be any more Species of Matter, i is not 
eaſy to determine, though moſt of the Ancients agree in this 
Number. That theſe three are eſſentially diſtinct, I can make 
no Doubt: If there be any other diſtinct Species of Matter, it 


muſt likewiſe be an active Principle; for we can have no Idea 


of any Thing but what ariſes from Action, and there. can be 
no Property without ſome Power or Force: For this Reaſon 
ſome of the antient Philoſophers ſaid, all Nature is alive;" that 
is, all Nature is active. Try to deſcribe Matter without Action, 
Power or Force, the whole Deſcription muſt conſiſt of Negatives, 
that is, it muſt be the Deſcription of No Thing ; and then it 
very certainly follows, that No Thing or No Being, exiſts No 
Where. The Word Matter, defined to be a Thing without 
Action, without Power or Force or Property „ nonimous to 
the Word Ne- Thing; and then I think it requires yo. great 
Penetration to demonſtrate, that it exiſts No Where, or is not; 
and yet this 10 the Sour, of” ſome late Karte aud laboraze 
Diſcourſes; © To ne oy 

25. The Quantity' of Leier, or the Nat y of Matter, arg 
ſimilar re hk os, 9 Inch, r henna of 

es 
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Reſiſting, Moving or Elaftic Matter, has half the Quantity of 
Reſiſtance, Motion or Elaſticity, that two cubic Inches of the © *” 
ſame Power or Species of Matter have: But the Manner of e 
Exerting that Power, or Negree of Action, or of Force, is 25 pb 
great in the cubic Inch as in the two Inches. Or more generally, # 
every Part of any Species of Matter has the Power of acting in 
as great a Degree as the Whole has : For where any. Power is 
eſſential, there can be Nothing in the Thing itſelf to obſtrun . 
the Exertion of that Power, and any external Obſtruction is 
not ſuppoſed. It is neceſſary therefore, to diſtinguiſh carefully Me 
between the Quantity of Power, and the Degree or Force, or of I e 
Action, or of the Manner of exerting that Power: For Velocity, Di 
for Example, from the higheſt or quickeſt that can be conceived, E. 

to the ſloweſt, may be divided into infinite Degrees; and all Qu 
theſe Degrees are different Manners of exerting the Moving ** 
| Power. Since Power is the Effence or Subſtance of the Thing, Qu 
Nothing can communicate its Power; for that would be to wh 
tranſubſtantiate or to create; but every Power can communicate 
a a different Degree of Action or Manner of acting, to another; wh 
and therefore it cannot properly be ſaid, that any Power com- in 
municates any Quantity of Power to another, but only ſome be 
certain Degree of Force or Manner of acting. And the only Re 
Effects or Alterations, which any Power or Agent can produce I ** 
on another, is to communicate to this other, ſome Degree of De 
= AQion, or Manner. of ating... GE EEE io the 
26. The Degree of Action communicated, is always in the x 
Ratio of the Quantity of the Acting to the Receiving Power. bet 
Thus, if any Quantity of Moving Power communicate any © 
55 7670 of Motion to a/cubic Inch of the Reſiſting Power, or of of 
the Elaſtic, it will c@mmunicate but half that Degree to two Mc 
cubic Inches: So that the Degree communicated does not conſilt I h 

in the abſolute Quantity of the acting Power, but in the Ratio I * 
is has ia dhe receiving Fo een. fes 
Powers, malt be differen according to the Nature or different A 
Manner of acting. Thus, if any Degree of Motion be.com- 2 


, 
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cannot. be augmented. by the Addition of u left d 
the K e as the Velocity of 2. Bal by 


moving 


municated 
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moving st the Rate of 10 Miles in an Hour, cavinot be © 
mented by the Action of a Ball moving at the Rate of 9 Miles 


in the ſame Time : Indeed the firſt can receive no Impulſe or 
Action from the latter; and therefore there can be no Addition 


of different Degrees of Motion in the fame Direction; bat it 
is otherwiſe in the Reſiſting Power. 

28. Tho' the of Reſiſtance Seine be ws 
in the Ratio of the Reſiſting Power to the Receiving, as i the 
Moving, the Effects ering Pom it are different from what thi 
are in'the Moving ; becauſe it exerts its Action not in one ing 10 
DireQion, as the moying Power, but in every Dire&ion'; 
Example, if any Quantity of refiſting Matter communicate Foy: 
Quantity of elaſtic Matter, a Degree of Reſiſtance, as 10, ant 
another Quantity of refiſting 
Quantity of elaſtic Matter, a Degree of Reſiſtance, as 5 ; and 


whenever theſe two Quantities of elaſtic Matter are contigaous, 5 


their ſeveral Degrees of Actions muſt be united in the Reaction; 3 


which is exerted or expanded in all Directions; and therefore; 


in the Reaction, the Degree of Action between theſe two, will 
be equal to 15 Degrees of Reſiſtance: For ſince the Action of 


Reſiſtance is negative to the other Adio, and thereby leflens 
it; it is evident, that, tho' the moving Power be leſſened in any 


5 


Degree by a ſtrong ARton; it may be Kill forther lefſeriel 
the Application of a»weaker Action. 


29. However, there ſtill remains a Dikinction to be obſerved 
between the Effects 0 the Power itſelf. and of the Actioy 
communicated to another This ; for Example; any Quanti 
of elaſtic Matter, haying any 
1 communicated 


it, cannot communicate a 


than What it has received®; J if iEcommiudicate the whole 
popes to another Inch of elaſtic Matter, it cannot communicate 
It is otherwiſe as. to the 


1 Degree to half an Inch. 
r itſelf ; for if it communicate 1 Pegree, as 10, to any 
anti 
eg And it 5 likewiſe to be öbferpec, chat tho the 
Degrbe ot communicated "Action: calidck" by, ping commutnt- 
cited to a leſs Quaiitity , be'egcreaſet 5 Je 5 Je may be leflened 

by dei benden — Nes . 
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30. 


Matter communicate to another | 
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30. If upon further Enquiry into the Nature and Manner of 
acting of theſe ſeveral Agents, ſome of the moſt general Phz- 
nomena in Nature become plain and eaſy to our Conception, 
and which have hitherto puzzled the greateſt Philoſophers ; it 
will be a ſtrong additional Proof of what has been advanced. 
My next Attempt ſhall be, to ſhew this in ſome Inſtances ; and 
before I proceed, I ſhall only obſerve, that perhaps the Chymiſts 
aim at the ſame Thing I do, in the three Principles which they 
eſtabliſh, viz. Salt, Sulphur, and Mercury: By Salt, they may 
intend the Reſiſting Matter or Power; by the Action of which 
chiefly the Parts of Matter (as will be afterwards ſhewn) attract 


each other, or are kept in Union: By Suþhur, the Moving 


Matter, by which, Motion, or that kind of Action which is 
moſt evident to our Senſes, is produced; and by Mercury, the 
Elaſtic Matter, by which (like a Meſſenger) the Action of, one 
is Carried thro' any Diſtance to another, and like Mercury or 
Proteus, takes or imitates the Action of either of the others: 
But the Enquiring into the Opinions of Philoſophers on this 


Subject, is belide my preſent Purpoſe. 
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IAM very ſenſible bow difficult it is to convey any new 
1 Conceptions of Things, or which are contrary | to-Notions 
confirmed by long Habits. This was the Caſe of Sir Isaac 
Nx wron's Theory of Light and Colours. It was violently oppo 

by ſome of the greateſt Philoſophers at that Time; and every 
one perceives, on his firſt reading of that Book, with what Re- 
luQancy he yields to the Evidence of Truth, which forces his 
Aſſent. What can ſeem: more abſurd to commen Obſervers, 
than to be told, that there is no Colour in any Body we ſee ;, that 
all Colours are only in the Light, and that White is made up of 
a Mixture of all Colours? Tell this to any Man not verſant in 
that Theory, and he'll immediately think, that you are a Fool 
or deſign to play the Fool; and yet there is no Man, . who 
| underſtands Sir Jaac's Book, that can doubt of the Truth. of 
theſe Things. After we have been accuſtomed to.the-Reaſonings 
and Ideas communicated by Sir Isaac,NewroNn, ve hay! 50 


n 


I - 
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}f MW ifficulty in theſe Conceptions, which ſeemed at firſt the moſt 
:- I fiicult to eonceive ; and I preſume, that, after a cloſe Attention 
n, Id repeated Reflexions, the Reader will find the lame Eaſineſs 

it Nith reſpe& to the Doctrine here delivered. 55 

J. 1 find moſt People ſtartled, when I tell them, that the 
d eſiſtance of a Body at reſt, or without Motion, is performed by 
ts me Action in the Reſiſting Body. When a Body at reſt, or 
y I chout Motion, reſiſts, dees it do any Thing —or Nothing? 
it do Nothing, it does not refiſt ; if it do any Thing, it muſt 
ch d; and if it act, there muſt be Action without Motion. It is 
& Forprizing, to find i it ſo difficult for a thinking Being, to conceive = 
1g ction without Motion. When a Man thinks he does ſome- 
is Wing, then thinking is acting, or is a kind of Action; but this 
ie Action cannot be conceived as conſiſting, either in Motion, or in 
ne Wcliſting, or in reflecting Motion: It is a kind of Action diffe- 
or rent rom every, one of theſe. . .. 


s: But! find it is expected, that 1 ſhould nada the Modus © or 

us Manner of acting in Reſiſting Matter; otherwile, it is concluded 

chat the whole Theory is defeQtive. and uncertain. Though I 
cannot explain the Modus, or Manner of acting, when I think ; 
hope none:/will deny, that I do or can think: But I will ay 

Ignore; we cannot explain the Modus or Manner of acting of any 

W imple Power, no not of the moving Power. When a Quantuy | 

ns © of moving Matter puts another Quantity of Matter into Motion, 

ac what Conception have we of the Madus, or of the Manner of 

ed acting? If it be ſaid, to be by puſhing or preſſing the Body 

ry which it moves; I muſt aſk again, what Idea have you of 

e pufeing or preſſng? Have you any other Idea, but that the 

his W moving Body communicates Motion to the Body which it puſhes 

rs, or preſſes? As to my Part, I can form no other Conception of 

at W puſhing or preſling ; ; and if any other can, I ſhall be/exceedingly 

of pleaſed to ſee its: Modus, or Manner of acting explained :-*Till 

in this be done, 1 ſhall preſume to ſay, that we may have as clear 

ol, W and diſtinct a Conception of the Modus, or Manner of acting in 

ho W reſiſting Matter, as of the Action of moving Matter; that is, 

of W chat reſiſting Matter communicates its Action to the Matter on 

which * 1 1 muſt likewiſe add, that we have no Idea of 

no any Thing bat of Action; and chat all laas ariſe FER 2 


” 


(16) 
Communication of ſome kind of Action to the thinking Thing „ 
Being: Simple Ideas ariſe from the Actions of ſimple Power, 
and complex Ideas from the complicated Actions of ſeveral 
{imple Powers: No ſimple Idea can be explained; as T think j 
| confeſſed by all; and the Explication of complex Ideas, is the 
ſnewing of what ſimple Ideas they are com ed. Let any 
Man ſhow any Idea, which does not evidently ariſe from ſome 
Action or other, if he ass. 
In the laſt Place, I muſt obſerve; that, tho? J call that Matter 
or Power, Elafiic Matter, which reflects any Action, or convey: 
any Action from the acting * Agent, to any Diſtance 
from it (being a Term uſed hy Sir Tsa xc Nx w ron, and other 
Philoſophers) yet the Action of this Elaſtic Matter muſt not be 
<onceived as in any Manner fimilar to that of Elaſtic Bodies, 
fach as a Ball of Ivory; but ava kind of Action ſingular and 
peculiar to itſelf, and which cannot be explained by any Simi- 
| hiude to the Action of any other Thing, no more chan the 
Actions of reſiſting or thinking can be explaingd by any Simi- 
litade to the Action of moving. Therefore, if one ſhould 
imagine, the elaſtic Matter to conſiſt of innumerable ſmall 
Globules (as of Ivory) whoſe Parts being Preſſed together, 
rebound with the ſame Force with which they are compreſſed 
he would have no Conception of the elaſtic Matter which J 
mean. The Actions of all firſt Prineiples, and the Ideas of them, 
muſt be all ſimple; Nothing of Shape, or of Parts, or of 
Number, or of any Thing like Compoſition, can enter into theſe 
{imple Actions, or into the Ideas of them; ſor other wiſe they 


cannot be fimple. In any Conception of Globales, they mul 


de conceived as conſiſt ing of Parts; which being preſſed nearer 
to each other, endeavour to ſepatate again; and as this catinot 
be conceived otherwiſe than as in Motion, ſuck” elaſtie Power 
Ann never reflect or continue any other Action but that of 
Motion. Theſe Parts which are thus ſuppoſed to contract and 
_ dilate, have either the ſame elaftic Power, or not: If they have 
not, then an Aggregate has a Power which no. Part of it bas: 
If they have the ſame Power, they muſt be-ap#in compounded 
of others, till we come at laſt, in Conception at leaſt, to ſuch 
as are not compounded ; theſe, then muſt havetlitselaſtic _ 


RE 

without any Contraction or Dilatation of Parts. If it be ſaid, 
that this Diviſion into Parts goes on in Irfinitum.; and therefore 
can never be reduced to ſingle Parts: In this caſe we muſt "_ 
that the Aggregate has Power or Action which none of its Parts 
have; and that the Power of reflecting or reacting conſiſts only 
in Number, and not in the Thing itſelf. It is true, that in 
Machines, and ſuch like Aggregates, there is a kind of compound 
Action, which none of the Parts have ſeparately ; and by this 
the Machine of Aggregate becomes a kind of Unity, (or ro EM, 
as the Greeks expreſs it) for its Eſſence is deſtroyed by Diviſion, 
and it no longer remains the ſame Thing: But every one eaſily 
perceives, that no Machine can be a ſimple Being, nor its 
Action ſimple, but is the Complication of the Actions of feveral = 
ſimple Actions; and therefore the Nature of all Machines, and 
the Manner of their acting can be explained; but the Manner 
of acting of ſimple Beings, as before obſerved, cannot be 
7. bs | 5 


e 
| Of Ather | and Gravi PT RR 


— r 
«oi 13 


31, CIR IsaAc Newron, with wonderful Sagacity, has 
I diſcovered, that Gravitation is an Effect of ſome 

Cauſe or Agent, which operates in every Part of the 
Univerſe of which we have any Knowledge; and he has de- 
ſeribed its Manner of acting, ſo far as can be concluded from 
the Effects: But what that Cauſe is, whether it acts by Attraction 
or Pulſion, he has no where determined. And tho' in ſeveral 
parts of his Writings (in the laſt Editions) he has more expreſsly 
declared his Opinion, that the Agent which makes all Bodies 
gravitate towards each other, acts by Pulſion; yet the Manner 
he has taken to explain this Pulſion, has not given that general 
vatisfaction which the other Parts of his Writing have ; and 
he having at firſt explained himſelf, as done by Attraction, hi 
Followers haye frequently been puzzled, and Foreigners have 


received 
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(18) 
received a Prejudice to the Whole of that Doctrine. Suppol 
that Gravitation be by Attraction, how can two Bodies b 


ſuppoſed mutually to draw each other, without ſomething lik 


Strings paſſing between them? but the free Motion of any othe 
Body between theſe two, ſhews, that there can be Nothing o 
that Kind between them. Again, the Force of Gravitatio 
towards any Body. being at every Diſtance reciprecally, as th 
Squares of the Diſtances, ſeems to ſhew, that Gravitatior 
is the Effect of ſome Emanation from the attracting Body 


for the Force of the Emanation of any Vertue, proceeding 


from any Body, as a Center in ſtraight Lines, is at ever) 
Diſtance reciprocally, as the Squares of the Diſtances ; which! 


| demonſtrated by Dr. Gregory, in the 48th Prop. of the 1ſt Book 


and 57th Prop. of the 3d Book of his Aſtronemy. But thi 


no Way leſſens the Difficulty ; for how can we conceive, tha 


an Emanation or Motion from any Body, can make anothe 


move towards it. Theſe Difficulties, and ſome others, hav: 
prevented the general Reception of a Doctrine which evident) 
agrees with all Phznomena. If I can ſhow then, how Grav!i 
tation is performed, ſo as one may be able to form a clear Con- 


ception of the ſame, conſiſtently with all Manner of acting, 0 


Which we have any certain Knowledge, and founded on tht 


Principles before explained, I hope to do Something that wil 


be acceptable to the Curious. 


32. Sir Isaac ſuppoſes, that there is a fine ſubtle Fluid, ol 
| Medium, expanded thro the Univerſe, which he calls AZther 
This occupies all the Space not filled with other Matter, anc 


permeats all the Interſtices or Paſſages which are in or betweer 


Bodies, He brings ſeveral Proofs of the Exiſtence of ſuch a 


Medium, in the 18th and 2 1ſt Queſt. at the End of his Opticks, 
and in ſeveral other places of that Book. Every Philoſopher 


| almoſt has ſuppoſed the Exiſtence of ſome ſuch Thing; all 


agreeing, that it is impoſſible to account for the general and 


conſtant Phænomena, without the Exiſtence of ſuch a Medium. 


We have no Way of diſcovering the Exiſtence of any 'phyſical 


Agent, Thing or Being, but by the mediate” or immediate 


Impreſſion it makes on our Senſes. We only diſcover:the Agent 


by the Effect, and the Manner of its acting, by a continuei 


Obſervation 
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Obſeryation' of Effects: If then from a general Obſervation 
of manyperpetual 'Phanomena, and of the Particularities in 
them, they appear to be the Effects or Action of an E/aftte 
Agent. (19, 20, ) and neceſſarily follow, if ſuch an Elaſtie 
Agent exiſt; we thereby have the ſame Proof of the Exiſtence 
of ſuch an Agent, that we have of the Exiſtence of Reſiſting 
Matter, or of Moving Matter; for neither our Senſes nor our Ideas 
reach to the Things or Subſtances the mſelves: We have no Idea 
or Conception of any Thing other than of its Power or Force; 
or of the Action or Manner of its exerting that Power or Force; 
By the Effects of the reſiſting or moving Matter, either mediately 
or immediately on our. Senſes, we conclude: that ſuch Powers 
exiſt ; and no otherwiſe have we any Proof of their Exiſtence: 
So that I preſume to give the ſame Proof of the Exiſtence of ther 
(or of an elaftic. Meviom) that can be given of the Exiſtence of 
any Thing whatloever, Which * not N ſtrike 
our Senſes. "© is os + - 

33. Suppoſe then a Line of laſt Mates: 4 B. e, 4 , f. g. 
conſiſting of any Number of Particles or Parts; chen if an 
Impreſſion be made, or Action communicated on 2, it will 
communicate the whole of the Impreſſion or Action, and the 
whole Foree it received, to 6, and 5 in like Manner will 
communicate the whole Force to c, and r to d, and fo on, 
thro* the whole Length of the Line, however long it be; and 
with whatever Force à preſſes 5, with the fame Force 5 in ic 
Reaction will prefs 2, and ſo c will preſs 5, &c. the Reaction 
will every Whew be equal. If) you' lay, that a communicates 
leſs 66. than it received, and 5 / Jef to c ; the communicated 
Force ly decreaſing, by Reaſon df theReſiſtatice df the 
ſeveral Parts: Thy, that vod have not ſufficient Attention to 


the Caution given K. 16, 20.) for elaſtic Matter bas no 
Power of len in itfe 125 i 4 A | 
"30 'Suppole ag Ba 6 y trian gular Surkice, ale 3 
with Particles of ay net or 'of Fchec, in ns 5 0 
ſuch Manner, that the Number 'of Particles in oo +29 
each Rank or 8 inually encreaſe equal ::; 0 


Then x hatevet᷑ I Action be communicated, ly 55 
by N Power eu, to o Inge 73 P article 2 the T 
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will communicate one half of that Degree, to each of the two 
Particles in the next Rank, and one third of that Force or De. 
gree of Action, to each Particle in the third Rank, and one 
fourth to each Particle in the fourth Rank, . For, ſince the 
ſingle Particle communicates the whole Force or Degree of 
Action which it received, to two Partieles, it cannot commani- 
cate more than one half to each, otherwiſe it muſt give what it 
has not received; nor does it communicate leſs, becauſe there 1 
no Reſiſtance to leſſen it. Then the Force or Degree of Action, 
in this Caſe communicated to each Particle in each Rank, will 
be as the Diſtance of the Rank applied to the Force or Degree 
of Action of the firſt Particle ; that is, as 1, Z, , , , &c. 
Now it is plain, that the Difference between 1 and 2 15 
| greater than © and =, and the Difference between 7 and =, 18 

greater than between — and =, and fo on; likewiſe, 1: oo +; 
87.1, r 32-39 7 6, 00d 1 2247 5- Therlorh 
theſe continually decreaſe reciprocally, to an encreafing Arith- 
metical Progreſſion; Then the Degree of Force communicated 
to each Particle of the ſeveral Ranks, will, in the ſeveral Ranks 
be in the Ratio of Numbers decreaſing reciprocally to arithme- 

tical encreaſing Proportionals. Then by che Reaction of the 
Ether, in this triangular Surface of it, each Particle of the 
outermoſt or fartheſt Line or Rank, from the Summit or Point, 
will communicate the Degree of Force or of. Action which it 
received, to the Particles in the next Line or Rank within it, to 
which the Direction of its Reaction can go: This ſecond Rank, 
having its communicated Degree of Action thus augmented, 
will, by is Reaction, communicate its Degree of Action to the 
Particles of the Line or next Rank witbin it, in like Manner; and 
thereby this third Line or Rank of ther, will have its Degree 
of Action augmented in the Ratio of the 858 and ſecond Lines 


or Ranks; and in like Manner the fourth will be augmented. by 


the Addition of the firſt or outermoſt, ſecond. and third; and 


4 WV. ; 4 da 2 


the fifth by that of the firſt, ſecond, third and fourth, IT 


the Foce or Degree of Action of the ſeveral Ranks or Lines in 


this rriangular Surface of Ether, being thus changed by a com 
tinued Addition of their Ratios, in an Order reciprocal or gon: 
trary to th natural or direct Order of increaſing Ratios, the 
r 3 


here affirmed, is not of the Nie themſelves, bat 19155 


— r 


e 


Ratio of Force communicated to the ſingle Particle at the Sum- 
mit, will become 15 ; the Ratio or Degree of Force communi- 


cated to each of the two Particles in the next will be 10; to 


each of the three next 6; to each of the four next, 3 and that 
of each of the ſive outermoſt will be 1: And the Differences of 
Degrees of Action communicated by the Reaction to the Par- 
ticles in each Line, from the Summit or ſingle Particle, will be 
5, 4+ 3, 2, 1, or decreaſing arithmetical Proportionals. 

35. In order to undetſtand the Nature of reciprocal Ratios, 
it is to be obſerved, That as the Direct are the Ratios of Quan- 
tities greater than Unity; ſo the Reciprocal are the Ratios of 
Quantities leſs than Unity; and that Unity is the common 
Meaſure to which both are referred. Therefore the Ratios of 
æquidiſtant Terms from Unity of ſimilar Series's, the one 
increaſing, and the other decreaſing, are always the ſame. So 


likewiſe, if any Addition, Subſtraction, Multiplication, or 


Diviſion, of any Number of Terms of the direct or increaſing 
Series be made; and a like Addition, Subſtraction, Multiplica- 
tion or Diviſion of the correſpondent æquidiſtant Terms from 
Unity, of the decreaſing or reciprocal Ratio; the Ratio ariſing 
from ſuch Addition, Subſtraction, Multiplication or Diviſion, 


will in both Series be the ſame. Theſe two Series then are 
properly thus expreſſed, (r. 2, 2, 2, 1, J,, 4, 4, ke.) 


39 4? 


that is, 2: 1 :: 1: 25 „ 
Ke. Then 2+3:1::1 ; Pa ae or gilt} 1: = and the 


Sum of all, 10,:.1 ::I:;;, For the Denominators in the 
Reciprocal, are Indexes of the ſame Ratios, that the Integers 
or Numerators are in the Direct. Therefore the reciprocal 
Ratios may be as well expreſſed by negative Numbers, thus, 
-2, 3, -4, Kc. as by the Fractions; they both equally ſhowing 
the Ratio to Unity. Therefore, whatever, be the Produtt of 

two or more Serieſes of increaſing. Ratios from Unity, how: 
ever combined, the ſame Product will ariſe ftom the ſimilar 

Combination of fimilarly.decreaſing Serieſes from Unity: and 
the one may be ſubſtituted, in the Place of the other. But to 
avoid Miſtakes, it muſt be carefully obſerved, that what is 


atios 


* N ; 
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Ratios only; and this Diſtinction between the Ratios of Quan. 
tities and the Quantities themſelves, is conſtantly to be kept in 
Mind; for otherwiſe many Difficolties may ariſe, or Obje&ions 
be made to what follows, only from not obſerving this Di: 
ſtinction: For generally, I treat of only the Ratios of Quan- 
tities, and not of the Quantities themſelves. 

36. But in the Caſe of the triangular Surface of Ether here 
put, the Ether is ſuppoſed to be bounded ; which Caſe really 
never happens, becauſe'the Ether is expanded thro' the Uni- 
verſe: Therefore, though I put it for the more eaſy Concep- 
tion of the Ratio of Action communicated, this Suppoſition is 
in ſeveral Reſpects defective in giving a true Conception of the 
Reaction of the Ether: And, as the Action of reſiſting Matter 
| Is negative to all other Power; the general Suppofition of any 

Action cannot ſo clearly ſno w that of the reſiſting Power. Let 
us ſuppoſe then, an unbounded Surface of ZEther ; then if any 
Point be taken in this Surface, and the Action of the reſiſti 

Power be communicated from this Point in all Directions; th 

Directions become ſo many Radii from this Point: From the 
ſame Point divide the Surface into any Number of Circles, ſo 
that their Radii be encreaſing arithmetical Proportionals; the 


Circumferences of theſe Circles maſt likewiſe be encreaſing 


arithmetical Proportionals. Now, by the ſame Reaſoning uſed 
in the Caſe of the triangular Surface of Ather, the Ratio of 
Action communicated to the Particles of Ether in each Cu- 
cumference, muſt be in the reciprocal Ratio of the Radii, or 

of the Circumferences themſelves ; and the Reaction in the 
ſame Direction or Radius, muſt be reciprocal to encreaſing 
Numbers, whoſe Differences are arithmetical Proportional. 
But as this Ratio of Increaſe of the Reaction is fundamental in 
the Idea of the Manner of acting of the Ether; it may be 
neceſſary to explain this more fully, in order to give an adequate 
Conception of it: The Reaction or Reflection of Action of every 
Particle of Ether (zo) is equal in every Direction; then if 


55 any Particle 3, in any of theſe Circumferences be taken, and 


two other contiguous Particles, à and e, in the fame Circum- 
ſerence, one on each Side; the Action cormthunicated to thele 
hoo —_ being in each equal, the Te of 5, in the 

Direction 
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Direction of the Circumference, ' muſt be made null . 21) to- 
ards a; by the equal and oppoſite Reaction of à; and ite 
Reaction towards c, be made null by the Reaction of c- 
herefore the Particles of Æther can have no Reaction in the 
Directions of theſe Circumferences. Again, take any Number 
ff contiguous Particles, 4, ö, c, d. &c. all in the fame Radius 
or Direction to the Center, but each in different Circumferences; 
ince the Action of the reſiſting Power communicated to their 
i- Weveral Particles/ is reciprocal to their Diftance from the Center, 
p- Wor is leſs in the Ratio of their Diſtance; and, as the reſiſting 
is Power is negative (2 1) to every other Power ; the Power of 
he N treacting or teflecting any Action, muſt be leſs in the Particles 
er {nearer to che Cemer; than in thoſe further from it; and conſe- 
ny quently the Particles: fatther- from the Center, muſt have a 
et N ſtronger ReaQtion, or Force of reflecking. than thoſe that are 
ny nearer: Then there can be no Reaction in the Direction from 
the Center; for the ſtronger and contrary Action muſt annul 
15 the weakeri in contrary Directions (21) Therefore all Reaction 
he in the Direction of every Radius muſt be towards the Center; 
ſo and being in all inflantaneous, (21) the Action of the fartheſt 
he I diſtant Particles muſt ſtrengthen or increaſe the Action of the 
ng vearer to the Center. For the Action muſt in one Inſtant be 
ed communicated to the outmoſt Extent, and the Readtion made 
of I chrough the Parts in the next Inſtant. 


ir- 37. Suppoſe in the third Place, a Cone of fuch elaſtic Particles 
or © or of ther, and that this Cone is divided tranſverſely to its 
he Axis, into any Number of parallel Segments or circular Sur- 
ng faces: In this Caſe the Content of each Segment or circular 
ls, J Surfaee is as the Squares of their Diſtances from the Summit 
in of the Cone. Then any Force or Degree of Action communi- 
be cated from the Summit, or ſiugle Particle at the Top, to each 
ce MW Particle in each circular Surface, will be as the Force impreſſed 
1y opon the firſt Particle applied to the Squares of the Diſtances, 
if or reciprocally as the Squares of the Diftarices. And the Force 
nd communicated to each Particle in one Circle, and to each Particle 
n. in the vext-contiguous' Circle, is reciprocally as the Squares of 
le their | Diſtances | from the Top of the Cone: That is, as 

be 1, = 7 * 728 7 een 
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to that in the preceeding Paragraphs, the Force or Degree «| 
Reaction of the Zther in the ſeveral Surfaces, will be reciproct 

to a Series of encreaſing Numbers, whoſe Differences encrealſe: 
the Squares of arithmetical Proportionals, or reciprocal to thel: 
Numbers 1, 5, 14, 30, 55, 0... ci a0 
38. In the fourth Place, ſuppoſe .a Particle of this elaſtic 
Matter placed in the Center of a Sphere of the ſame Matter 
and that this Sphere be divided into any Number of concentrick 
ſpherical Surfaces, Now, ſince the Contents of theſe ſpherica 
Surfaces are as the Squares of their Diſtances from the Center, 
any Force communicated from the Center to every Particle in 
each reſpective ſpherical Surface, is as the Force at the Center 
applied to the Squares of their Diſtances, or reciprocally as the 
Squares of increaſing arithmetical Proportionals; and the Re. 
action will be reciprocal to an increaſing Series, whoſe Difference 
increaſe as the Squares of arithmetical Proportionals : For the 
Reaſoning in this and the preceding Caſe is entirely the ſame. 
39. Now, fince-elaſtic Matter commanicates any Impreſſion i be 
or Force made upon it, in the Manner above deſcribed ; let 
there be any Quantity of reſiſting Matter placed any where in Tra 
the Ether, which is ſuppoſed to extend all over the Univerſe: Rea 
This reſiſting Matter is an Agent continually and neceſſarih 
_ cting and exerting Force, (8) and muſt therefore communicate ¶ god 
its Action or Manner of acting, to the Parts of the ther I tis 
contiguous to it, and they to nr next to them. (20) There · ¶ vnc 
fore calling any Quantity of reſiſting Matter a Bogy ; and ſup . com 
poſing a ſpherical Body placed in the Æther, and the Æther 
round it divided into any Number of ſpherical Surfaces, con- 4 
centric with the Sphere of reſiſting Matter: Then the Force 
impreſſed by the reſiſting Agent, which is here ſuppoſed a 
ſpherical Body, will be communicated to the Particles in each 0 
ſpherical Surface of ther, in a Ratio reciprocal to the Square: I S 
of their Diſtances. (38) And therefore by the Reaction as 
above deſcribed, the elaſtic Force of every Particle of ther 
ſurrounding the reſiſting Body in its Action of reflecting the bot 


A dion ot any Motion, will be leſſened in a Ratio reciprocal to the. 


Ancreaſing Numbers, whoſe Differences are increaſing Squares of 


 arithmerical Proportionals ; for the Action or Force of reſiſting f u 


(25 De” 
Matter, is to obſtruct or leſſen, or is negative to the Adlon of all 
Pocher Power or Force, 
. 40: Then if any meving Thing or Nover or 8955 be 
placed within this Sphere of Æther, ſurrounding the reſiſtin 
Body; it will by the Reaction in the Zther of i 15 own Ati 01 | 
be preſſed on all Sides by the elaſtic Particles of ther, 'whoſe 
+ orce of Reaction increaſes reciprocally, as in the preceeding 
„paragraph. Therefore, that Thing will be more preſſed on the 
ide which is from that Body, than on the Side towards it, and 
YM inuſt therefore apprback towards the Body, every where with a 
Force equal to the Difference of Force of the elaſtic Particles 
of Ether, on the oppoſite Sides of the Thing. But theſe 
Differences are every where (39) reciprocally as the Squares of 
the Diſtances: Therefore every Body will ſeem to attract another 
in Motion, with a Force every where reciprocal T& the Squares 
of the Diſtances from that Body; tho* more properhy 4 
this Thing is repelled towards the Body, by the elaſtic Force o 
ion te Ether before deſeribed; or if the Ether be put in Motion 
lei from any Cauſe (as it moſt conſtantly be by the continued 
„ Tranſmiſſion of Light from the Sum Planets' and Stars) the 
Me: Y Reaction of this Motion will be ſtronger on one Side of à Body 
ri at reſt, within the Sphere to which the” Action of the reſiſting 
ate Body is communieated, than on the ether Side ; and thereby 
ber this Body will be repelled towards the other Body, within 
re: whoſe Sphere of Ather the Action of ths rer ef Us 5 
"PW communicate. . ah 
41. Here again, before'T x ces ki: T mot ds Nag I 


of an Objection which probably will ariſe from the commonly = 
received Idea of Reſiſtance, and which I obſerve is apt to return 


One is apt to think? that Refiſtance is ene fingle Act which 


1e only happens When two Bodies in Motion, and in oppoſite = 
- Directions, meet eich other; or When à ſmall Body in Motion 

he meets a greatet One at reſt, where after the firſt Shock: they 
ol boch remain at reſt,” and all Action is ſuppo ſed to ceaſe. Since 


Impieſſion be made by it on the Ether, it ca only be momen- 
| um ah all Action between * Body and W 


notwithſtanding of What has been already wrote to prevent iti. 


then (it may be ſald) Reſiſtance is only = ſingle Act, Whatever = 
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tauſt afterwards ceaſe 3 I have already endeavoured- to  expla 
this (16, 17, 24, 25. y and I ſhall only now repeat, that th 
| Miſtake proceeds from thinking that there is no Action, by 
what confiſts in Motion; but as Refiſtance: is a Power effenti 
to ono Species of Matter (24, 25.) this Species can never ceaſ 
- In exerting this Power, or muſt be continually in Action; ant 
© as this Action of Reſiſtance is contrary to or negative of Motion 
nothing of Motion can enter the proper Conception of it 
Suppoſe that any Quantity of refiſting Matter meet a Quantit 
of moving Matter, and by its Action of feſiſting, ſtop dhe 
Motion or Action of the moving Matter and that immediate) 
after this: momentary Stop, the reſiſting Matter ceafes to act o 
to reſiſt, muſt not then the moving Matter recover its Action 0 
Motion, ſince there is Nothing to refiſt or hinder it ? Power ani M 
5 Force, and conſequently Action, is eſſential to both theſe Species by 
of Matter; and in this ' Caſe, while both remain at reſt, thej th 
both exert their Force or power; but their Actions being con- 
trary and equal, and negative of each other, the Degree of 2 
Action iu each becomes . But as there is nothing in the ot 
elaſtic Power Contrary; to or negative to either the teſiſting ot 
moving Powers, it equally receives the Action of both. ;; and 
every Part of elaſtic r reflects the Actions of both, with 
the fame Degree of Force, with which they were impreſſed. 
42. Now, ſuppoſing ar ſpherical--Quantity of reſiſting 
. Matter to be placed in the ther, the Action of the re ſiſting 
Matter will be communicated in the Manner deſcribed (38: 1 
| then, any Body without Motion, be placed within the Sphere of 
- Faher;to which the Action of the reſiſting Matter is commu: 
nicated 3. this Body can have no Motion, either towards the 
1 refiting Matter, or from it, or in any Dizection z for ſince the 
Action of reſiſting Matter is dnn of Motion, and the tber 
ol itſelf has neither . rel nor of moving, and 
Motion is not ſuppoſed, to be communicate to 1 5 Ether other 
wie; this Body thus placed. in the Ather, can acquire v0 
lotion, but muſt remain in any Place in that Sphere where it 
ſhall, happen to be. placed. But if this Body: move, or. have the 
Action of moving, or if Motion be;commynicated to this Sphere 
| of 2 50 from any other Cauſe; then the nn 
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Adion of Motion, from the ſeveral Particles of Ather, will de 
different; ſo that the Reflexion will be always leſs in the Par- 
ticles nearer to the reſiſting Matter ; becauſe the Reflexion of 
Wy Action of the reſiſting Matter, at the ſame Time commu-. 
ated to theſe Particles of Ether, is negative te the Action of 
otion, and greater the nearer theſe Particles are to the reſiſting 
Matter ; then any Thing or Body in this Caſe, placed within 
this: Sphere of Ather, wil have the Action of Motion more 
ſtrongly impreſſed or reflected upon it, by the Æcher on the 
Side furtheſt diſtant from the reſiſting Matter, than on the Side 
neareſt to it: And the Difference of the Force of Reflexion on 
theſe two oppoſite. Sides, being every where within that Sphere 
reciprocally, as the Squares of the Diſtance from the reſiſting 
Matter, that Body will be repelled towards the reſiſting Matter, 
by a Foree or Degree of Velocity, every where reciprocal 10 
age Squares of the Er from the reſiſting Matter. © 


43+. It follows then, that no Species of Matter bas in it ſelf 
A Power of attractin 5 55 ather, or of g ravitatin towards an) 
other 3 but 8 27 Arup ion or de e 
truly and real! ulſion, ore properly is 
Effect 0 e& of the j 1 o Pe aL her and elaſtic 
wur powers; 1 be dies 28. Mernica- Altronomers ſpeak of the 
Motion oft rs, tho' they know that they are ever 
king at t reſt ; 0 1 int it an Bs allowed me, to treat of Attraction 
ting and Gravieation, ET | to. conſider this apparent Action a8 if it 
1 were teal ; tho? 1 ſwaded, that; the Notion of Attraction 
aol and Gravitation ari rom a falſe Conception of Things ; and 
Du: r T ſhall next. {omg how far this Theory agrees. with 
&he th e general Phenomena « of Attraction and Gravitation. 
; 44. Every ſpherical Solid may be conſidered as compoſed of 
1 Pberscab Surfages ant}.che Ratio of every outer Surface to the 
her- next contigaou Sutfage: within. enecresſes as arithmetical Pro - 
portional 3 for the Rutios between avy»Quanticies encrenſe 6 
an dhe D. erences of theſe Ratios of Quantities, and the Differences 
del of the Ratios of theſe Sufaces are arithmetical Proportienals: 
e Therefore. the Ratjes of 1 hd of Force, which every 
ſpherical Surface of he Body from the Center outwards, {hall 
— to. thou plan I Alber next. 3 
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45, a Then the Force of 
e 


will/beast Differences of theſe Numbers, or every where a 
Wy Diſtance from the Center of a ſpherical Body: ere it id 


Center, and is not lefle 


. 2 A8 f ſince every 
been is equally divided he Dn, 


3 —— —— 
And fince the Differences of the L 


pPppoſite Side of that Particle, enereaſe nathe Diſtance of the 
Me Particle from the Ser the iffer | 


* ww te an * ; — — 
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Proportion or anche 
8 ponent? F: ul 


veral Surfaces, by Reaction of the Ether, Will become as 5. 


STA nz, Se: or us theſe Numbers, $,9, 12, 
14;'1'5-\-Eberefore*the Force of Attraction within any Be 


Red 8 
o2 * 


arithmerital 


obſerved, that fince the Degree of Action — 
dhe ther within a ſpherical Body, enereaſes direct rely from 

ned reciprocally, as without the Body” 
the Degree of Action from the Reflexion of the Ether, Ee 
creaſed by a direct Addition of the Neth riot by x ebe 
Addition, as without the Body. eee 


8 45. This may be otherwiſe demonſtrated * of Al dhe 
irections or Lines paſſing thro any Particle of a Sphere, that 
is the longeſt within the Sphere which paſſes thro' the Center ; 

therefore that Line ih a ſpherical dantity of reſiſting Matter, 
has more reſiſting Matter in it, than any other Line of the ſame 


Sphere not paſſing thro the Center: conſequently the Eldſtici 
of all the Particles of ther in hat Line muſt by mote pr 


than of thoſe in apy other Line ; und therefore the ReaRtion of 


every Particle of Ether muſt be in the Direction or Eine paiſir 
thro? the Center. Likewiſe the Length of every Lide with 


1 Sphere, paſſing thro' any Particle of the Sphere and the 
| Center, is longer on that ri of the Particle on which the Center 


Is, than on the aste Side towliſs tie Surfter. 8 RE 


Reaction in 


every Line ruſt be 


sof''the Lines paſſing 
thro' every Particle. aud the Center) dn che one Side: and che 


the Ratio of Force 
of Reaction in every Particle, muſt be as its Diſtance 
: The ſame Kind of Realoging, 2 
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Is communicated. - 


46, Then if 83 Body be p a 
unlimited Quantity gf Ither, and the 
lyided,: as well withip the Body at about, 1% 


. 2 
ic Force of the ther will be leaſt at the Center, and 
will continnally encreaſe from the Center, but in different 
Ratios within che Body and without it: Within the Body it 
enereaſes as the Squares of the Diſtance from the Center, ſo that 
the Differences between each two ſpherical Surfaces within the 
Body, are directly as their Diſtance from the Center ; but with- 
out the Sphere the elzſtic Force encreaſes reciprocally, as 

Numbers whoſe Differences are Squares of the Diſtance rom 
the Surface'of the ſphetical' Body ; and the Difference of Force 
of Elaſticity, between'each two elaſtic Particles is reciprocally, 

3s the Squares of the Diſtance from the ſpherical Bod) 


457. Gravitation towards any ſpherical Body, is directed in Lines 
tending to the Center of that Body, and may be repreſented by 
two Arent decreaſing Progreflions, the | greateſt Term of both 
which is common to both, and at the Surf face of the (pherical 
Body ; 7 oy of which Progrefſions decreaſes towards the Center 
eciprgcally, as the Diltinee from the Surface, and the other 


decrea \ from the Surface outwards reciprocally, as the Squares 
of the Diſtance from the Surface : Thus if C be put for the 


Centet, of any Sphere; & its Surface, and 4 the Limit of or - 


Extremity to which the Aﬀian 1 © * 2 e Mb 
of the 8 here is communicated C. 4 5 72 — . 
in 2) f 4 Ha eee 

Center: 165 IE Ht 1 J e divided it 4 
and 5, the r dy cy great 
from, 8 to 1 rhe Times as 
e reciprocal Ratio 4 C2 of av "and 


* 77 8e 70 UW, the For pof 
Gravitation will 9 three; Times great 11 


C as e 4 to (tan rom c td Chen ä 


432 of B. A | 
three P ti. Ce, e 


but if the three Volocities 'be 64. 81, 100, „the Differences wil 


(30) 


Gravitation' from e to 8 will be dine Times greater than from 


_ V, lick four Titties greater from Ftos, benen 4 to 7 of 


Therefore, ne tris 


8. fats what” ever Number of Pits the Didi 8 5 Ny 
the ee rein Mae extends, br the Force of AtttiRtion 50 
te Ratio or Force of Gravitation in eich of thefe Parts' mayf nit 
be Pd z. but if the Diſtance be divided infinitely, a 
-"or Gravitation. will become an infinite Series, Nell doch 


2 procally 1 to the Squares'of t the Diſtances from the refitting B 


Then an infinite Series of. Proportionals, encreafing 

: rechorocally as the ; Diſtances, or directly as the Diſtances, or 
reciprocally as the Squares of the Diſtances may be in any finite 

| Diſtance ; and if the Ratios or Differences between any finite b. 
© Parts. of ſuch infinite Series be finite, the Diſtance to. which 
all the Series extends muſt be finite. Therefore, if the Ratio 
the Attraction of the Sun or of the Planets can be determined 
in any finite Diſtances, the Diſtance to which the Attraction 
the Sun and Planets extends, may be finite and may be deter 
_ "mined: Therefore jt is not univerſally true that a Badia 
L 1 attract each other. 


5 If the velocity {or he Times being reclpeanl 4 o FOR 
Veloci with which any Body paſſes by Gravitation, thro 
three equal and continued, Diſtances be given, the Diſtance to 

the Limit of Attraction, or to the extent of Action of th 
x reſiſting Body (which is ſuppoſed to attract) on the Ether, ma 
be found thus; ſuppoſe the Velocities be 36, 45,'55 then 

55 45 lo, and 45—36=9, Aince 10 and 9 iter only h 

Unity ; it ſhows, that the Diſtance where the Velocity was 55 

© was theTenth of ſuch Diſtances from the Limit of Attraction 


de x and 17, and the. Differences of theſe Numbers i in 2, the 
« 128 | 104 and =9 3 which hows, that theſe vel 


a: eities were acquired in the « gth and roth of ſuch equal Diſtanc 
10 3 85 the Limit of Altrei the ſame Reſalt will be if "th 

Volocities were "1 ls 2 51, for the Velocities are; af 
„„ Squares of the Diltances, and the Diſſetences of theſe! Sen 
15 ede Dili aa 8 
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K.;; 
from 51. Here it may be obſeryed, that ſince Lines are compoſed 
to V of Points 3 and Surfaces of Lines; ſo Solids of Surfaces : A 
iriangular Surface may be conceived as compoſed of an inſinite 
nich Number of Lines, encreaſing in an arithmetical Progreſſion - 
ion; 8d likewiſe Cones may be conceived as compounded of an infi- 
may} nite Number of Surfaces continually encreaſing. ſo that the Dif- 
reel ferences between them are encreaſingarithmeticalProportionals; 
85 therefore inſtead of a Series produced by the continual addition 
ody of arithmetical Proportional, or by the continual addition of 
dhe Squares of arithmetical Proportionals, we ſhall hereaftet 
aſing ſay, a Series of the Squares of arithmetical Proportionals, or a 
Series of their Cubes. It is true, that theſe infinite Numbers 
are not perfect Squares and Cubes of arithmetical Proportionals, 
but as the Number of Terms encreaſe, they come nearer and 
nearer to the Truth, and in infinite Serieſes they are perfect 
Squares and Cubes; for if any triangular Surface, for Exam 
ple, be ſuppoſed to be divided into any ſmall Number of Lines, 
theſe Lines muſt have ſome Breadth ; then the oppoſite Sides 
of the Triangle, in which the Lines terminate, will not be ſtreight 
Lines, but like ſo many Steps of Stairs ; but the more of theſe 
Steps, they muſt be the ſmaller,and the Differences of the Lines 
leſs ; and therefore. if the Number of Lines be infinite, the 
Steps muſt vaniſh, and the Sides become ſtreight Lines: Now, 
if the Parts of the. Ether be infinitely ſmall (as we have Reaſon 
to think and may perhaps afterwards be proved) there muſt be 
an infinite Number Würm ther in every finite Space; 
and therefore we may properly ſay, that theſe Series 's compole 
of encreaſing Squares are truly Solids or Cubes; for all fimilar 
Solids are as the Cubes of their homologous Sides; And if from 
Obſervation it ſhall appear, that the Series of Elaſticity of tbe 
Ether {@ above deſcribed) at ſeyeral Diſtances, is perſeRly as 
the Cubes of theſe Diſtances, the Particles of ZAther muſt be 
infinitely ſmall. See Wallis's Arithmetica Infnitorum, 
52. Suppoſe any cubical Quantity of reſiſting Matter be 
diyjded into any Number of ſquare Surfaces, all equal to the 
Side of the Cube; then the Action of each of theſe Surfaces 
communicated to the Surface of Æther, contiguous to the S ide 
or Surface of the cubical Body, will be as follows: Calling each 
ſquare Surface, into which it is divided, æ, that 3 


Vill he , of the next &, of the third 5, of ibe fourth 5, & 
and the Action communicated to the Surface of Ather coniſ 


to the Sum of the Actions of all the ſquare Surfaces, whid 
 Infinitorum, the Sum of an infinite Series of the Squares d 


the Quantity of Matter. (35, 38, 39, 47, 48, 49.) Therefore, 
of arthmetical Proportionals, the Differences between the Quan 


the Cubes of arthmetical Proportionals : For ſuppoſing thre} 
| Canes or Pyramids, 4, B, C, of equal Height, but the Baſes} . 


and if the Axis's of theſe Cones: or Pyramids be equally divided 
continued; each will be from their Summits Cubes of Arith-H| © 
metical Preportionals increafmy infinitely : Therefore, in ſeuera >Þ 


tiom in little Bodies, at che Point of Contact, is prodigeouſly 


eienr eren | a 28 8 ES 
"6 2 If then three bomogenequs Bodigs, encreaſing / as the 
of Attraction of each of theſe at their Surfaces, or at any equa 


( 38.) 


guous to the cubical Body, by the cubical Body, will be equif 
compoſe it. But, by 21 Prop. of Dr. Wallis's Arithmetic 
arithineticat decreaſing Proportionals is equal to one Third d 


the Sum of as many Surfaces, all equal to the greateſt ;- tha *2 n 
is, in this Caſe of ſo many all equal to the ſquare, Surface « M 
the cubical Body: Conſequently the Force of Attraction d Por! 


every Quantity of Reſiſting Matter, is equal to one Third « | W. 


53. In ſeveral Quantities of Matter enereaſing, as the Cube 


tity of Matter, and Force of Attraction encreaſe continually, af} 


be of A as 1, of B as 2, and of C as 3; then A will repreſen 


the Force of Attraction, C the Quantity of Matter, and B che of 


Difference between the Force of Attraction and Quantity offi} 
Matter. Now at the Points in their Summits, all theſe three] 
Cones or Pyramids are equal, or their Differences are == 0;| * 


from the Points in their Sumi its, and they be likewiſe infinite) 


Duantities of Matter incroaſing, &c. Sir 184 4 NAW TO, 
ang-ſevera} afier him, have obſerved, that the Force of Attric 


greater, in proportion to their'Balk, than that of great Bodie: 
at their Surfaces' ; but I-know not that any have aſſigned the 
Reaſon of this, or have give a Rule for "diſcovering theſe 


of arithmetical Proportiovals, be taken, and the Free 


Diſtance from, their Surface, be diſcoyered ; the Force, of 
Attraction of All other Bodies homogeneous K, ＋ 
dl A RE * .q#- FL | a 18 b 1 | . cover 


perhaps may be "contrived on thele' Princi WF 
| whether Bodies be homopenevus or not, and 2 
“different Species of reſiſting Matter, (12) differing in chef e 
of Attraction, as the Rays of Light in their Refrangibility. 


diſcovered by 4 fimilat M tthod to that im Par. g periments 


9 55 


55 5. The Diſtance, Extent or Radius of the Sphere. Tl | 
to which the Action of any Body or Quantity, f reſi ſting, 
Matter i is communicated, is much longer in little Bodies; in Pro- 
portion, ts their Bulk, than i in great Bodies; for the Extent or, 
Number of Terms of any Series decreaſing, as the Cubes or as. 


| the he of decreaſing arithmetical Proportionals, is as the 


oot or Square Root of the higheſt or firſt Term of each 


a | Serie and this Rolds true in infinite Serieſes as well as finite ; ſor 
Example, ſuppoſe tuo Quantities, one as 100, the other a: 3003 ; 
| their Forte of Attraction at the Surface is as” 3 3 Sand: foo, 
and the Extent of their Attraction nearly, as ö and 1 to "Ag 
| if the Quantities of reſiſting Matter be as 300 and 3000, thei ir 5 
Force of Attraction will be as 100 and 1000, and the s ol 
their Attraction as 10 and not quite 32. 3 

i 665 Sqppoſe any Body or Quantity of refiſting Matter, or of 
11 moving | 
in one Body, placed within the Sphere of Ether, to which the 
| Ation of Reliltance, of any ether Body is communicated, and 
chat Motion by any Means be [mag to the fame - 
Sphere {42) 3 the firſt Body 

| to ravitate towards the 8 of 
theſe a 
| really ariſe from che fame Cauſe Jet the Force of Gravitation 
| in different g 
Force © of FO Tn, in the ſame 7 Bode} 3 ſor Gra 
capſed by the Action of the ther on every Particle of Furt of 
the \gravitating Body, on the Parts of the moving Matter c- 
| tained in that Body as well as on the relifting; a 
different Species of reſiſting Vatter, the Action of the 
| may be equal en all bf them, and they may all e equally 
but the Foree df Attraction in dierent Mae is © 
reſiſting Matter'in'theſe Bodies ; beither is it as the 
b ui 2 by An che Differences of Attrac- 


ater, or. of both. refiſling and moving Matter, mixed 


eto be attröched, o 
phe; pou Matter; and tho". 
rent Actions of the attracting and gravitating Bodies; - 


from che 
italiom is 


itating Bodies, may be very di 


cho“ there be 
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( 34 ) 


tion and Gravitation in the ſame Bodies, and by coatriving 


proper Experiments for that Purpoſe, or perhaps by obſerving 


| the Phenomena of the great heavenly Bodies; the Quantities of 
reſiſting Matter and moving Matter in theſe ſeveral Bodies, or 


in the great heavenly Bodies, may be diſcovered, and whether 


there be different Species's of reſiſting Matter: Here, I ſuppoſe, 


that the Ether acts upon every Part or Particle of Bodies, and 
freely permeats between and round all the Parts of every Body : 
It is beſide my preſent Purpoſe to prove this, but perhaps it may 
be afterwards done, when it can be ſhown by what Power, 
Force or AQion, the Parts of Bodies cohere. 


$7) I ſhall next proceed to ſhow, the ink Action of. wo 
distinct Bodies or Quantities of reſiſting Matter, on the Æther 
round them, or on the /Ether between them and on their ovter 


Sides; but. to make this the more clear to Readers, who have 
not a diſtin Notion of reciprocal Ratios, I ſhall firſt ores, 


that if there be any Farce or Action of any  _ > $:2::30 ad 
Power decreaſing in the Line 4 B 188 A: oy 
procally, as the Diſtance from 4, then if, that [ia be divided 


equally in 2, the Force in 2 B will be 7 of that in A 2 ; but if 


the Diftance be taken from B, and B 2 be 1 or x, 24 will be 


20r 2 * If the Line be divided i into three Parts, as 4 3. 33, 

3B, then if the Piſtance be taken from A, and the Force in 4; 
05 1; that of 33 will be =, and that of 3 B will be J, that! is 
reciprocal to the Diſtance from 4 ; but if the Diſtance be com- 
puted from , and the Force in 3 B be 1, that of 33 will be 2, 


And. 3.4 will be 3, directly as the Diſtance from B; and 6 


in like Manner into what ever Number of Parts the Line AB 


| is is divided: Therefore. the direct Ratios may be well ſubſtituted 


in Place of the reciprocal; for it is evident, they are the ſame 


: bel.» ina different, Manner; this is true not only in Ratio 

directly or reciprocally as the Diſtances, but in Ratios eden 

as the Cubes or Squares.of the Diſtances, and in any Series d 
decreaſing or encreaſing Ratios; for che ſame are encreaſin 
| Ratios, if the ſmalleſt Term be the firſt and be made Unity 


which, are decreaſing when the greateſt Term is pat. firſ. 


for s 
ow 6.1 


(35 


58. If two equal ſpherical Bodies be placed within che 
Diſtance to which the Actions of the reſiſting n in ur 


extend, or within each other's Spheres. 
of Attraction, the Æther will have 
its Elaſticity leſſened by both, in a 


Ratio reciprocal to the Cubes of the 


Diſtances from each, as in the Margin. 


Let there be two Quanjities of re- 


ſiting Matter, whoſe Force or Action 
on the contiguous Surface of Æther 


in each, is equal to 1240, and that 


theſe two Bodies are placed at the 
Extremity of each other's Spheres of 


Attraction; then the Æther between 
theſe two Bodies muſt have its Elaſti- 


city leſſened, in a Ratio reciprocal to 


the Cubes of the Diſtances of each, or 


in the Order and Ratio of the Num- 
bers 1240, 1015, 819, Sc. in the 
two firſt Lines of Numbers ; and the 
Elaſticity of the Æther is leſſened by 
the Action of both theſe Bodies, as 
the Sums of the Terms f theſe two 


Lines of Numbers, or as the Number; = 


1241, 1020, 833, Cc. in the third 
Line of Numbers: : But the Sums of 
the Terms of two equal oppoſite Pro- 
greſſions, each encreaſing the contrary _ 
Way, as the Cubes of the Diſtances, 
are as the Squares of the Diſtances 
from the middle Point, and the Dif-. 


ferences between theſe Terms en- 1 88 
creafing as the Squares of the Diſtances - 
are directly as the Diſtances, or as «A 


221, 187 in the fifth. Line, or are 
arithmetical Proportionals. TEAM 


39. The greateſt Force of the Elallicity ofthe . We 
wen mies * n is in * middle Faint beweg W 4 


** 


— 
9 


44S 
* 


SES 7 


5 


61, 476, 425, 408, 425, 476, 561, 680, 833, 102071 24 


E 5: Mg 5 


1 — 


. ns 


% 
TW x 


2 


Aw 


8 


+ 


408, 425, 476, 561, 680, B33 


- 197, 833, 680, 561, 476, 425, 408, 


34, 34, 34, 34 34, 


F „„ 


1 


ſor the Sum of the Terms of two oppoſitely decreaſing equa 
Progreſſions, continually decreaſe to that Point from the greateſt 
Point of each Progreſſion, and the Sum of the Terms in this 
Caſe, is the Ratio in which the Elaſticity of the Ether is leſlen'd: 
Therefore a third ſmall Body, placed any where between this 
middle Point and either of the Bodies, muſt be repelled and 
gravitate towards that Body ; but it is to be obſerved, that 
ſuch third Body can only gravitate towards either of the other 
two, which have their abſolute Force of Attraction leſs than 
that compound Force at the Diſtance at which the third Body 

is placed; for if the abſolute Force be greater, they will likewiſe 
attract the other, and that a ſmall Body placed exactly in the 
middle between two equal large Bodies, will remain at reſt. 


60. This middle Point between equal Bodies, is called the 
Limit of their ſeveral Attractions: And to find the Limit of 
Attraction between unequal Bodies, which by any Force are 
kept at the ſame Diſtance, firſt find the Diſtance from the greater 
Body, at which the Force of its Attraction is equal to the abſo- 


lute Force of the leſs Body; then if the ſmaller Body be placed | 


nearer to the greater, or at that Diſtance, there is no Attraction 
to the ſmaller Body; but if it be placed further from the greater 
Body than this Diſtance, then the middle Diſtance between 
the ſmaller Body and this Diſtance, is the Limit of Attraction 
between the two unequal Bodies ; for from that Place where the 
Force of Attraction of the greater Body, is equal to the abſolute 
Force of Attraction of the ſmaller Body, the Elaſticity of the 
Ether in the Space between this Place and the ſmaller Body, is 
leſſened in the ſame Manner as between equal Bodies. 


61. If two Bodies, a greater and a ſmaller, be ſo placed, that 
the Attraction of the greater Body, at the Diſtance at which 
the ſmaller js placed, be greater than the abſolute Force of the 

ſmaller, then this ſmaller Body cannot attraR a third Body, 
placed any where between them; but if the ſmaller Body be 
removed to a greater Diſtance, then a third little Body may be 
ſo placed between them, as to be attracted by the ſmaller Body, 
and the Diſtance at which the ſmaller Body can attract a third, 
will always encreaſe as its Diſtance from the greater Body 
encreaſes: This may be of Uſe to explain many Phænomena 
5 NE gen e among 
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among ſmall or little Bodies where the Diſtance between them 


is continually changing, or is by ſome Force or other changed. 
62. If two ſpherical*Bodies be retained by any Force within 
the Spheres of each other's Attraction, at the ſame Diſtance, 
ſach as that a third Body at ſome Diſtance or other may be 
attracted te either one of them; and that a Surface be ſo ex. 


tended from the Limit of their ſpherical Attractions, in the Line 


connecting their Centers, that the Ratio of the Diſtances of 
every Point in that Surface to the two Bodies be the ſame, as 


the Ratio of the Diſtance of the Limit of Attraction in the 
Line connecting their Centers to the ſame Bodies; then a third 


little Body placed any where from the Point of Limit in 
this Surface, will be attracted towards this Point of Limit: 
And if the little Body be placed any where out of this Surface 
on either Side of the Line connecting the Centers of the 


greater Bodies, the little Body will be attracted towards that 
of the two greater Bodies, between which and that Surface 
it is placed: But this little Body will not move in a freight 


Line to the Center of that Body, but in a curve Line, whoſe 
Curvature continually decreaſes as it approaches to that Body. 


63. Therefore if two Bodies be kept at the ſame Diſtance, 
gravitates to the Center of Gravity of 


a little Body no where 
theſe two Bodies. 


64. If two ſpherical Bodies be ſo far placed within the 


Sphere of the other's Attraction, that it extends beyond the 


other Body; then the Force of Gravitation of a third 


little Body to either one of them, while in the Line paſſing 
through the Centers of the two Bodies, is reciprocally as the 
Diſtance from that Body to which it gravitates, or directly 


as the Diſtance from the Limit while it is between the two 
Bodies, but reciprocally as the Squares of the Diſtances, when 
on the other Side of either of them: The Force of Attrac- 
tion of each of theſe two Bodies on the oppoſite Side to each 


other, is encreaſed in the ſame Manner, as if their Quantity 


were enereaſed by a Quantity of reſiſting Matter, equal to 


the Force of the other at the Diſtance at which the other is 


placed. Thus ſuppoſing the abſolute. Force of each of theſe 
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vines the Sphere of each other's Attraction, as theſe Numbers 
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— — 


23, 


Sac, Þ 
69. 


—— — 


—— — 


—— — - 


1106, 1380, 1219, 1104, 1035, 1012, 1035, 1104, 1219, 1380, 1106, 874, 680, 520, 390, 286, 


1380, 1219, 1104, 103 


23. 


274, 161, 115, 


38, 34, 30, 26, 
3% 34, 30, 26, 


4. 


42, 


——— 


46, 
42, 


69, 115, 232, 194, 160, 130, 104, 


— 


239 
46, 


23, 
46. 


— — 


69, 
49. 


— 


115, 
46, 


46, 
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are in the Example in the Mar- 


gin; where the firſt and ſecond 
Lines of Numbers are as the 


ſeparate Forces of theſe two Bo- 
dies, at the ſeveral Diſtances ; 
the third Line 1s as their united 
Force at the ſame Diſtances ; 


and the Lines under it ſhow the 
_ Differences between the Terms 
of this united Force, and the 


Force wherewith a third Body 
gravitates to either of them 
65. But in a Circle drawn 


from one Body, as a Center thro? 
the Center of the other, the 


Force of the Ether encreaſes 
reciprocally, as the Cubes of the 
Diſtances from the Body thro' 
which the Circle paſſes, but is 


at all theſe Diſtances further 
| leſſened equally, by the Force 


of the central Body at that 


8 Diſtance. Thus in theExample 
in the Margin, the Force of the 
central Body on the Body thro' 


which the Circle paſſes, is 140, 


and therefore their united Force 


there is 1240+140= 1380, 
and at ſeveral Diſtances from 


this Body æquidiſtant from the 
other, it is 1015 ＋ 140 


 8194-140=959, 650 +140 


1155, 
==790, &c. then the Force of 


Gravitation in this Circle to the 


Body thro which it paſſes, is the 


ſame every where, that it would 
be to that Body were it placed 
| fivgly by” it ſelf, becauſe the 


Dit. 
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Differences between the Terms, are in both Caſes the 

ſame. eee e et | 5 
66. It is likewiſe evident from the Numbers in 58 and 64 


that the Differences of the Elaſticity of the Ether in the Line 
paſſing thro! the Centers of two Bodies, placed within the Sphere 


of each other's Attraction, are different from what they are 
when either of the Bodies are placed fingle ; and if they remove 
from each other, decreaſe in the Space between theſe Bodies 
reciprocally, as the Cubes of the Diſtances of the other from 
that Body ; for theſe Differences are made by a continual addi- 


tion of the Cubes of an arithmetical Progreſſion ; and therefore 


that the Differences of the Force of Attraction in the ſame Caſes 
decreaſe reciprocally, as the Squares of the ſame Diſtances, 


for the Differences of Differences encreaſing as the Cubes are 


as the Squares ; but fince the Differences of the Elaſticity of the 


Ether in the ſame Line, but on the other Sides of theſe Bodies, 
encreaſe reciprocally, as the Cubes of the Diſtances in the ſame 
Caſe, the Difference of the Force of Attraction will be reci- 


procally, as the Squares of the Diſtances from either Body; 
therefore as two Bodies approach to each other, the Force of 
their Attraction in the Line paſſing thro' their Centers, decreaſes 


in the Space between them reciprocally, as the Squares of their 
Diſtances, but on the other Side of them encreaſes reciprocally 
as the Squares of their Diſtances. W ei e 


67. Hence the Gravitation of the Moon in one Half of her 


Orbit, from the Quadratures to the Oppoſition, and from the 


Oppoſition to the oppoſite Quadrature is encreaſed every where 
reciprocally, as the Squares of the Earth's Diſtance: from the 


Sun ; but in the other Half of her Orbit, her Gravitation is 
decreaſed every where reciprocally, as the Squares of the Earth's 


Diſtance from the Sun; and the Moon gravitates in her Con- 
junctions, towards either the Sun or the Earth, not reciprocally _ 
to the Squares of the Diſtances, but reciprocally to the Diſtances ' 


themſelves. 


68. I ſhall, in the laſt Place, apply this Theory of the Ether 
and of Gravitation to a moſt remarkable Phænomena, which 


puzzled all the Philoſophers till Sir [saac NewrTonx explained 


it; I mean the Tides of the Sea: Any Fluid on the Surface 2 


* o 
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(40) 


the Earth will be leſs preſſed in the Places (and near them) where | 
the Surface is cut by a Line paſling thro? the Centers of the Moon | 
and Earth, than where the Surface is cut by a plain Perpendicular |#- 
to that Line, and paſſing thro' the Centers of the Earth; for the 
Elaſticity of the Æther being every where equally leſſened, on | 
the Surface of any ſpherical Body, by the reſiſting Matter of that 
Body, there can be no Difference occaſioned by it in any Part of F 
the Surface; but the Elaſticity of the Æther at the Surface of 
the Earth next the Moon, is more leſſened by the refiſting 
Matter in the Moon, than at the Diſtance of the Earth's Center 
from the Moon, and more at the Center than at the Surface Þ 


fartheſt from the Moon: But of any three Terms of a Pro- 
greſſion, encreaſing as the Cubes of arithmetical Proportionals, 
twice the middle Term is leſs than the Sum of the firſt and third 
Term; therefore the two oppoſite Surfaces of the Earth, cut 
by a Line paffing thro' the Centers of the Earth and Moon, 
will be leis preſſed than any two oppoſite Surfaces of the Earth, 
cut by a plain Perpendicular to that Line, and paſſing thro' the 
Center of the Earth; and if by any Means the Preſſure of the 
ZEther on the oppoſite Sides of a ſpherical Body be unequal, 
(47) it muſt become on each Side equal to half the Sum of the 
preſſure of both the oppoſite Sides, by the Point of equal preſſure 
in the Body when fingle, being moved in the Line connecting 


the Centers of the two Bodies towards the Side which is leaſt 


preſſed. This perhaps may appear more plainly, by obſerving 
the Ratios of Elaſticity of the Æther, in Par. 64 and 65, thus, 
1035 1104 1219 1380 1106 874 680 
ve 69 1156 161 274 232 194 
e 959." inn, dine ,, O09 > OR 
| 169 196 226 2 1 1600 
where the firſt Line of Numbers ſhows the Ratio of Elaſticity 
of the Ether on both Sides of one of the Bodies, and which at 
the Diſtance of its Center from the other Body is=1 380, and 
at every two equal Diſtances from the Center, are 1219 / 1106 
2325, 1104+874=1978, 1035 +680=1715. The ſe- 
cond Line ſhows the Differences of the Elaſticity of the Æther 
on each Side of the ſame Body, in equal Diſtances in that Line, 
or the Ratio of Gravitation, viz, 161þ274==435, 115+ 
| OY 9 ou 232 
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232==347, 694194263. The third Line ſhows the 


Ratio of Elaſticity at the ſame Diſtances in the ſpherical Surface, 


every where equally diſtant from the Center of the other Body, 
where 1155 T1155 22310, 8 790 ＋ 790 
1580. And the laſt Line ſhows the Ratio of Gravitation 
in the ſame ſpherical Surface, and at the ſame Diſtances 225 + 
225==450, 196+ 196==392, 169 1692338: Now 2325 
is greater than 2310, 1978 is greater than 1918, and 1715 is 
greater than 1580; therefore the Elaſticity of the Ether is 
more leſſened in the Line connecting the Centers of two Bodies, 
than in the ſpherical Surface in Parts zquidiſtant from the 
other Body. Again, 435 is leſs than 450, 347 is leſs than 
397, and 263 than-338, or the Ratio or Force of Gravitation 
is always greater at the ſame Diſtances in the ſpherical Sur- 


face, every where æquidiſtant from the other Body, than in 


the Line connecting the Centers of the two Bodies; and in 
Diſtances near the Center of the Body thro' which this ſpherical 
Surface paſſes, it concides with a plain Normal to the Line 
paſſing thro' the Centers of the two Bodies. | 


So far as 1 have now gone, I think ſufficient to ſhow the 


Agreement of this Theory with ſeveral general Phaznomena, 
and may ſerve to ſhow the Method of applying it to others, and 
to the Peculiarities of particular Caſes, when any {hall think 
proper to take the Trouble of doing it. I am perſwaded, it 
might have been put into a ſtrictly mathematical demonſtrative 
Method, by ſeparating the Definitions, Axioms, and Lemmata 
from other Sciences into their proper Order, and by deducing 
the Theorems from thence ; but I was of Opinion, that the 
Method which I have taken, is more proper for conveying new 
Conceptions, and ſuch as have not been before received „ 
neither could that Method have been purſued within the Com- 
paſs I had ſet to my ſelf, Beſides, I believe, that the Evidence 
of the Truth of it is much ſtronger, by ſnowi-g its Agreement 


with Nature in every Inſtance, than by the molt pompous 
Demonſtration ; for how often have the greateſt Men erred in 
their Deductions in this Method. For this Reaſon, I had a 


ſtrong Inclination to have ſhowed the Conformity of this Theory 


with the Motion of the Planets, by ſhowing in the — ] 
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of their Motion, the Force and Ratio of the moving Poauer; and 


1 


likewiſe in many Phænomena obſerved by Sir Isaac NREwTox, 
in his Optics, by which, I think, I might have illuſtrated 
many Things not touched in Sir Isaac's Theory; and more 
particularly to have given (if I be not much deceived) a new 
Theory of the Moon; but I have too good Reaſon to conclude, 


that in my peſent Circumſtances I ſhall never be able to accom- 
pliſh it. I thought, however, it may be of ſome Uſe to give 


theſe Hints to the Learned, which J have been able in ſome 
Meaſure to digeſt, that thereby others, more capable than my 
ſelf, may improve them to the Benefit of the Publick. Sir 
I:aac has taken wonderful Pains, and many of his Followers 
fince, have been indefatigable in applying his Theory of the 


Moon to Practice; but after all, I do not find that they have 


been able to form Tables ſo uſeful in Practice as was expected, 
and which in all Caſes agree with Obſervation: I may there - 


fore be allowed to ſuſpect, that his Theory is in ſome Meaſure 
defective. e V 


Since theſe Sheets. were ſent to the Prefs, I obtain'd Mr, 
Flamſtecd's Hiftoria celeſtis ; and as one great Advantage of the 


Doctrine above deliver'd, is, that it gives an eaſy and certain 


Method of forming Equations for the Planets Motions and Or- 
bits ; which by all other Methods, which I have ſeen, ſeems to 
be very difficult and perplexing : 1 form'd Equations for the 
Earth, ſo far as to aſſure my ſelf, by ſeveral Calculations in 
different Parts of her Orbit, that this Theory agrees with the 


Phenomena to as great an Exactneſs as I expected. If I be 


not much miſtaken, this Theory and Mr. Flamfleed's Obſerva- 
tions, will mutually prove the Accuracy of each other. I have 


fallen (I think) on a Method in proving this, independant of 


Refractions and of the Latitude, different from that which Mr. 
Flamſteed takes in his Prolegomina, and which has one Advan- 


tage above his, that it is Jeſs complicated, requires ferver data 
or things to be known, and conſequently is leſs ſubject to Error. 


Some Thoughts may have occurred to my Imagination in 


thinking ſo long as I have already on this Subject, which may 
not readily to Men of more Skill and Knowledge. Si Dew 
 mobis hac otia fecerit, that I could be enabled to digeſt into 


Onder, 
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order, and demonſtrate theſe Thoughts without Prejudice, or 
ather with fome Advantage to thoſe Cares which every Man 
zght to have near his Heart, and which ſpeculative Studies 
ire apt to make kim. neglect, I ſhould think it the greateſt 
Happineſs that can befal me in the laſt Stage of my Life, to 
be thus uſeful with the greateſt Pleaſure to my ſelf. . 


Namgue erit ilk mibl ſemper Deus: illius aram 
Sæpe tener nofiris ab ovilibus imbuet agnus. = 


ERRORS which hurt the © 1 f * crit. 


Page 17, Line 9, for [Machine of Aer _— 

read [Machine or Aggregate! 

Page 31, Line 12, for [theſe infinite Numbers] 5 
read [theſe in finite- Numbers 

Page 36, Line 8, for [ſuch third Body] 

read [ſuch third Bodies] 

Page 37, To the End of the 62d Paragr. add [Thi 
Paragraph is to be underſtood with this Limitation, that the 
third little Body be placed in the Surface extended from th: 

Point of Limit, ſo as to be in ſome Senſe really between the 
two great Bodies; that is, ſo as that a Line from the Center o 
the third little Body drawn to the Center of the greateſt, do 
not interſect that Surface.] 
rege 37, Line 21, for [if two Bodies) 5 
read fif two unequal Bodies] 
ibid, Line 25, for [of the others] 
read [of each others] 
Page 39, Line 3, from the Bottom, for e 
| read [Phznomenon] | 
Page 40, Line 3, for [centers] read [center] | 
Page 41, Line 18, ft ides] read [coincides] 
Page 42, Line 33, for [feryer ata] read [fewer data] 
5 Some few more Miſtakes of a Letter or Figure have happenec 


in this Impreſſion, which the * can N amend b 
the Senſe of the Places, | | 
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